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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the organic positive temperature coefficient 
thermistor which has a sufficiently low room-temperature resistance, a large resistance 
variation rate between an operating state and a nonoperating state, small hysteresis of the 
temperature-resistance curve, its operation temperature easily adjusted, and high 
characteristic stability. 

SOLUTION: The organic positive temperature coefficient thermistor includes at least two 
kinds of high-molecular weight matrix, a low-molecular weight organic compound, and 
conductive particles having spike-shaped projections. As the high-molecular weight matrixes, 
at least two kinds of thermoplastic high-molecular weight matrix having different fusion points 
or at least one kind of thermoplastic high-molecular weight matrix and at least one kind of 
thermosetting high-molecular weight matrix are used. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used as a thermo sensor or an overcurrent protection 
component, and relates to the organic positive thermistor which has the PTC (positive temperature 
coefficient of resistivity) property that resistance increases with a temperature rise. 
[0002] 

[Description of the Prior Art] In this field, the organic positive thermistor which made the crystalline 
thermoplasticity macromolecule distribute a conductive particle is well-known, and is indicated by the 
U.S. Pat. No. 3243753 description, the 3351882 description, etc. A crystalline polymer expands with 
fusion and buildup of resistance is considered for cutting the electric conduction path of a conductive 
particle. 

[0003] An organic positive thermistor can be used for an autogenous regulation mold heating element, 
an overcurrent protection component, a thermo sensor, etc. As a property required of these, it is 
mentioned that the room temperature resistance at the time of un-operating is low enough, that room 
temperature resistance and the rate of a resistance value change at the time of actuation are large enough, 
and that the resistance value change by repeat actuation is small. 

[0004] In order to satisfy such demand characteristics, low-molecular organic compounds, such as a 
wax, are used and the organic positive thermistor which makes a thermoplastic macromolecule a matrix 
as a binder is proposed. As such an organic positive thermistor, there are a polyisobutylene / paraffin 
wax / carbon black system (F. Bueche, J.Appl.Phys., 44, 532, 1973), styrene-butadiene rubber / paraffin 
wax / carbon black system (F. Bueche, J.Polymer Sci., 11,1319, 1973), and low density polyethylene / 
paraffin wax / carbon black system (KOhe et al., Jpn. J.Appl.Phys., 1 0, 99, 1 97 1 ), for example. 
Moreover, a self-temperature control heating element, a current-limiting element, etc. using the organic 
positive thermistor using a low-molecular organic compound are indicated by each official report of 
JP,62- 1 6523,B, JP,7- 1 09786,B, 7-48396, JP,62-5 1 1 84,A, 62-5 1185, 62-5 1 1 86, 62-5 1 1 87, JP, 1 - 
231284,A, 3-132001, 9-27383, and 9-69410. It is thought that resistance increases by fusion of a low- 
molecular organic compound in these cases. 

[0005] When a low-molecular organic compound is used, there is an advantage that the standup at the 
time of generally resistance increasing according to temperature up since degree of crystallinity is high 
compared with a macromolecule becomes steep. Moreover, although a hysteresis to which the direction 
of the temperature to which resistance usually decreases from the temperature to which resistance 
increases at the time of temperature up at the time of a temperature fall becomes low is shown in order 
that a macromolecule may tend to take a supercooling condition, this hysteresis can be suppressed by 
using a low-molecular organic compound. Furthermore, if the low-molecular organic compound with 
which the melting points differ is used, the temperature (operating temperature) to which resistance 
increases is easily controllable. In the case of a macromolecule, by copolymerizing with the difference 
in molecular weight or degree of crystallinity, and a comonomer, the melting point can change, 
operating temperature can be changed, but in that case, in order to be accompanied by change of a 
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crystallized state, sufficient PTC property may not be acquired. Especially this tends to become more 
remarkable when setting operating temperature as 100 degrees C or less. 
[0006] However, in the organic positive thermistor currently indicated by the above-mentioned 
reference, since carbon black and a graphite are used as a conductive particle, low initial (room 
temperature) resistance and big resistance rate of change are not reconciled. Although the example 
which resistivity (ohm-cm) increased by 108 times is shown in Jpn.J.Appl.Phys., and 10, 99 and 1971, 
the resistivity in a room temperature is dramatically high at 104 ohm-cm, and is not practical using 
especially an overcurrent protection component or a thermo sensor. Moreover, the range of 10 or less to 
about 104 times has each increment in the resistance (omega) in other reference, or resistivity (ohm-cm), 
and it is not sufficiently low. [ of room temperature resistance ] 

[0007] On the other hand, the low-molecular organic compound and the organic positive thermistor 
using the thermosetting macromolecule as a matrix are indicated by each official report of JP,2- 
156502,A, 2-230684, 3-132001, and 3-205777. However, carbon black and a graphite are used as a 
conductive particle, these of each resistance rate of change are also as small as a single or less figure, 
and room temperature resistance is not reconciling not a sufficiently low thing but low initial resistance 
and big resistance rate of change before and behind 1 ohm-cm, either. 

[0008] Moreover, not using the low-molecular organic compound, the organic positive thermistor which 
consists of only a thermosetting macromolecule and a conductive particle is proposed on each official 
report of JP,55-68075,A, 58-34901, 63-170902, JP,2-33881,A, 9-9482, and 10-4002, and U.S. Pat. No. 
4966729 number descriptions. Also in these, since carbon black and a graphite are used as a conductive 
particle, there is no example which reconciled room temperature resistance of 0.1 or less ohm-cm and 
five or more-digit resistance rate of change. Moreover, generally, by the configuration of only a 
thermosetting macromolecule and a conductive particle, since there is no structure with the clear melting 
point, the standup of the resistance in a temperature-resistive characteristic becomes blunt, and the 
satisfactory property is not especially acquired for the application of an overcurrent protection 
component or a thermo sensor in many cases. 

[0009] Although many carbon black and graphites had been used as a conductive particle with the 
conventional organic positive thermistor also including the above-mentioned thing, in order to lower 
initial resistance, when the fill of carbon black was made [ many ], sufficient resistance rate of change 
was not acquired, but there was a fault that it was incompatible in low initial resistance and big 
resistance rate of change. Moreover, although there was also an example which used general metal 
particles for the conductive particle, it was difficult to reconcile similarly low initial resistance and big 
resistance rate of change. 

[0010] this invention persons have proposed the organic positive thermistor containing the conductive 
particle which has the projection of a thermoplastic macromolecule matrix, a low-molecular organic 
compound, and the letter of a spike in a Japanese-Patent- Application-No. No. 350108 [ nine to ] official 
report. This thing has low room temperature specific resistance enough at 8x10 to 2 or less ohm-cm, its 
resistance rate of change at the time of actuation and un-operating is as large as 1 1 or more figures, and 
its hysteresis of a temperature-system head curve is still smaller. And the operating temperature is 40- 
100 degrees C. When the application as protection components, such as a heater for a rechargeable 
battery, an electric blanket, the seat, and the sheets for cars, is considered, in the operating temperature 
of 100-degree-C **, the danger to the body is large. Considering the safety to the body, operating 
temperature needs to be 100 degrees C or less. Moreover, although the need of an organic positive 
thermistor as overcurrent protection components, such as a cellular phone and a personal computer, is 
high recently, that service temperature is usually about 40-90 degrees C, and the thermistor whose 
operating temperature is 40-100 degrees C is called for also from this field. 

[001 1] However, if this thermistor has inadequate property stability, it smells especially the bottom of 
high-humidity/temperature or a load is covered intermittently, resistance will increase it notably. It 
originates in the low melting point of a low-molecular organic compound, and low melt viscosity (it is 
2-10mm2/sec extent at 100 degrees C), while repeating melting-coagulation at the time of actuation, the 
segregation of the low-molecular organic compound of a working substance etc. happens, and this is 
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considered that the crystallized state and distributed condition of a macromolecule matrix, a low- 
molecular organic compound, and a conductive particle change, and a property deteriorates. The 
problem of such property stability is a problem important when using a low-molecular organic 
compound as a working substance. In the thermistor which used low-molecular organic compounds also 
including the above-mentioned thing as the working substance, now sufficient properly stability is not 
acquired and a component sometimes deforms plentifully. 

[0012] In addition, the crystalline polymer, the conductive particle which specifically has the projection 
of polyvinylidene fluoride and the letter of a spike, and the organic positive thermistor which 
specifically consists of letter nickel powder of a spike are indicated by JP,5-47503,A. Moreover, the 
organic positive thermistor which also becomes a U.S. Pat. No. 5378407 description from nickel, and 
the polyolefine, the olefin system copolymer or fluoropolymers of the filament configuration which has 
the projection of the letter of a spike is indicated. However, in these things, although the effectiveness of 
reconciling low initial resistance and a big resistance change improves, since the low-molecular organic 
compound is not used for a working substance, the point of a hysteresis is inadequate, and it is not 
suitable for an application like especially a thermo sensor. Moreover, when it heats further after 
resistance increases at the time of actuation, there is a problem that the NTC property 
(negativetemperature coefficient of resistivity) that resistance decreases with a temperature rise is 
shown. In addition, on the above-mentioned official report and the above-mentioned descriptions, using 
a low-molecular organic compound is not suggested at all. And for these things, operating temperature is 
100-degree-C super-******. Although some which are 60-70 degrees C have operating temperature, 
these have an unstable property by repeat actuation, and it is not practical. 
[0013] Moreover, the organic positive thermistor which comes to mix thermosetting resin and the 
conductive particle which has the projection of the letter of a spike in JP,5-198403,A and a 5-198404 
official report is indicated, and nine or more-digit resistance rate of change is acquired. However, it is 
difficult not to acquire sufficient resistance rate of change, if a filler fill is made [ many ] and room 
temperature resistance is lowered, but to reconcile low initial resistance and a big resistance change. 
Moreover, since it consists of thermosetting resin and a conductive particle, the standup of the increment 
in resistance is not sufficiently steep, either. In addition, it is not suggested at all that the above- 
mentioned official report also uses a low-molecular organic compound. 

[0014] As above, especially the operating temperature of 100 degrees C or less shows a good property, 

and, now, the organic positive thermistor with a stable property is not obtained. 

[0015] 

[Problem(s) to be Solved by the Invention] The object of this invention has low room temperature 
resistance enough, its resistance rate of change at the time of actuation and un-operating is large, its 
hysteresis of a temperature-system head curve is small, and adjustment of operating temperature is easy 
for it, and it is offering an organic positive thermistor with high property stability, and the organic 
positive thermistor which operates below 100 degrees C further moreover. 
[0016] 

[Means for Solving the Problem] Such an object is attained by following this invention. 

(1) The organic positive thermistor containing the conductive particle which has the projection of at 
least two sorts of macromolecule matrices, a low-molecular organic compound, and the letter of a spike. 

(2) The organic positive thermistor of the above (1) with which said at least two sorts of macromolecule 
matrices contain the conductive particle which it is with at least one sort of thermoplastic 
macromolecule matrices, and at least one sort of thermosetting macromolecule matrices. 

(3) The organic positive thermistor of the above (2) said whose thermosetting macromolecule matrix is 
either an epoxy resin, an unsaturated polyester resin, polyimide, polyurethane, phenol resin or silicone 
resin. 

(4) The organic positive thermistor of the above (1) said at least two sorts of whose macromolecule 
matrices are at least two sorts of thermoplastic macromolecule matrices from which the melting point 
differs. 

(5) the inside of said thermoplastic macromolecule matrix ~ most -- the melting point ~ being low ~ 
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although ~ one organic positive thermistor of above-mentioned (2) - (4) with the melting point higher 
1 5 degrees C or more than the melting point of said low-molecular organic compound. 

(6) said - thermoplasticity - a macromolecule — a matrix - inside -- most - the melting point - being 
low ~ although ~ a melt flow rate ~ one - 20 — g ~ /-- ten — min ~ it is - the above - (-- 2 --) ~ one 
organic positive thermistor of - (5). 

(7) One organic positive thermistor of above-mentioned (2) - (6) said whose thermoplastic 
macromolecule matrices are polyolefme. 

(8) One organic positive thermistor of above-mentioned (2) - (7) it is [ whose ] low density polyethylene 
which has the lowest melting point among said thermoplastic giant-molecule matrices. 

(9) One organic positive thermistor of above-mentioned (4) - (8) with which said thermoplastic giant- 
molecule matrix contains high density polyethylene. 

(10) One organic positive thermistor of above-mentioned (4) - (9) whose weight ratios of the 
thermoplastic macromolecule matrix and what has the lowest melting point except what has the lowest 
melting point are 1 :4-9:l among said thermoplastic macromolecule matrices. 

(11) One organic positive thermistor of above [ whose weight ratios of said thermosetting 
macromolecule matrix and said thermoplastic macromolecule matrix are 1:4-9:1 ] (2), (3), or (5) - (8). 

(12) One organic positive thermistor of above-mentioned (1) - (1 1) whose melting points of said low- 
molecular organic compound are 40-200 degrees C. 

(13) One organic positive thermistor of above-mentioned (1) - (12) whose molecular weight of said low- 
molecular organic compound is 2,000 or less. 

(14) One organic positive thermistor of above-mentioned (1) - (13) said whose low-molecular organic 
compounds are petroleum system waxes. 

(15) said - low-molecular - an organic compound ~ weight - said ~ a macromolecule ~ a matrix ~ the 
sum total ~ weight ~ 0.2 - 2.5 - a time - it is ~ the above ~ (-- one --) - (-- 14 --) ~ either ~ an organic 
positive thermistor . 

(16) One organic positive thermistor of above-mentioned (1) - (15) with which the conductive particle 
which has the projection of said letter of a spike stands in a row in the shape of a chain. 

(17) said - a macromolecule - a matrix - said - low-molecular - an organic compound ~ and - said -- 
a spike - ** - a projection - having ~ conductivity — a particle - mixture -- a vinyl group ~ or (meta) 
~ acryloyl -- a radical - an alkoxy group ~ having - a silane ~ a system ~ a coupling agent ~ bridge 
formation ~ processing ~ having carried out - the above - (- one --) - (- 16 --) ~ either - an organic 
positive thermistor . 

(18) The organic positive thermistor of the above (17) said whose silane system coupling agent is 
vinyltrimetoxy silane or vinyltriethoxy silane. 

(19) One organic positive thermistor of above-mentioned (1) - (18) whose operating temperature is 100 
degrees C or less. 

[0017] 

[Function] The organic positive thermistor of this invention contains the conductive particle which has 
the projection of at least two sorts of macromolecule matrices, a low-molecular organic compound, and 
the letter of a spike. As a macromolecule matrix, at least two sorts of thermoplastic macromolecule 
matrices from which the melting point differs are used. Or at least one sort of thermoplastic 
macromolecule matrices and at least one sort of thermosetting macromolecule matrices are used. 
[0018] In this invention, since the conductive particle which has the projection of the letter of a spike is 
used, tunnel current becomes easy to flow with the configuration, and low room temperature resistance 
is obtained as compared with a spherical conductive particle. Moreover, since it is large as compared 
with what has spherical spacing between conductive particles, a bigger resistance change is obtained at 
the time of actuation. 

[0019] Moreover, a low-molecular organic compound is made to contain, and since the PTC property 
that resistance increases with a temperature rise by fusion of this low-molecular organic compound is 
made to discover, compared with the case where a thermoplastic macromolecule is used as a working 
substance, the hysteresis of a temperature-system head curve becomes small. Moreover, operating 
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temperature can be easily adjusted by using the low-molecular organic compound with which the 
melting points differ compared with the case where operating temperature is adjusted using melting 
point change of a macromolecule. And in this invention, the melting point can make still more 
preferably 40-200 degrees C of 200 degrees C or less of operating temperature 100 degrees C or less by 
using a 40-100-degree C low-molecular organic compound for a working substance still more 
preferably. Moreover, the case where a thermosetting macromolecule is used as a working substance is 
differed from, and the standup of the resistance at the time of actuation is steep. 
[0020] Furthermore, in this invention, at least two sorts of macromolecule matrices are used. With the 
configuration of only a low-molecular organic compound and a conductive particle, as above- 
mentioned, since the melt viscosity of a low-molecular organic compound is low, if it operates, the 
configuration of a component cannot be maintained. By using a macromolecule matrix, floating by 
fusion of the low-molecular organic compound at the time of actuation, deformation of a component, 
etc. can be prevented. Moreover, property stability will improve dramatically, low room temperature 
resistance and the big resistance change at the time of actuation will be stabilized, and the thermoplastic 
macromolecule matrix from which two or more sorts of melting points specifically differ a 
macromolecule matrix will be maintained over a long period of time, if two or more sorts or one or more 
sorts of thermoplastic macromolecule matrices and one or more sorts of thermosetting macromolecule 
matrices are used. Especially, the effectiveness is remarkable in a high-humidity/temperature accelerated 
test or an intermittence load test. 

[0021] In this invention, although the big resistance change at the time of actuation has been obtained 
using a big cubical expansion accompanying fusion of a low-molecular organic compound, without a 
macromolecule matrix, since the melt viscosity of a low-molecular organic compound is very low, it 
will flow easily, and actuation will also deform a component greatly once. Therefore, or it has the 
melting point higher than a low-molecular organic compound, a low-molecular organic compound is 
distributed to an insoluble and infusible crosslinked polymer matrix, and heat deformation is controlled. 
[0022] Here, the electrical characteristics of a component are greatly influenced by the thermal physical 
properties of a macromolecule matrix. For example, even if low room temperature resistance and a big 
resistance change are obtained by the system using high density polyethylene suitable as a high-melting 
thermoplastic giant-molecule matrix, a low-molecular organic compound, and a conductive particle and 
it repeats actuation in this invention, the room temperature resistance is maintained while it has been 
low. However, when this thing is further heated after resistance increases, it shows the NTC 
phenomenon in which resistance decreases with a temperature rise. Moreover, at the time of cooling, 
resistance decreases from temperature higher than the melting point of a low-molecular organic 
compound, and the hysteresis of a temperature-system head curve is large. Especially the thing that 
resistance returns at temperature higher than laying temperature can become a big problem when using 
as a protection component. A NTC phenomenon is a phenomenon seen also by the system which used 
the thermoplastic macromolecule and the conductive particle, and by continuing passing the aftercurrent 
which resistance increased, a conductive particle carries out a rearrangement in the matrix of a melting 
condition, and is considered that resistance decreases. It is considered the reason same as resistance 
decreasing from temperature higher than the operating temperature at the time of heating at the time of 
cooling. Although the low-molecular organic compound is distributed to high density polyethylene, if a 
low-molecular organic compound fuses at the time of actuation, since the viscosity is low, it will be 
thought that the rearrangement of the conductive particle which was being distributed to the low- 
molecular organic compound may happen easily. 

[0023] On the other hand, by the system using the polyolefine, for example, the low density 
polyethylene etc., the low-molecular organic compound, and the conductive particle of the low-melt 
point point comparatively near the melting point of a low-molecular organic compound, if actuation is 
repeated, the remarkable increment in room temperature resistance will be seen. At the time of the 
actuation which a low-molecular organic compound dissolves, since a low-molecular organic compound 
and the melting point are near, the polyolefine of a low-melt point point will be fused in part. Low-melt 
point point polyolefine has the long time amount which crystallization takes as compared with the 
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homopolymer which does not contain a side chain, including a side chain since it is a copolymer. 
Therefore, since the whole system will remain could not crystallize enough but expanding, including an 
amorphous part mostly if it solidifies once fusing, if actuation is repeated, it will be thought that room 
temperature resistance increases gradually. 

[0024] this invention persons used together two or more sorts of thermoplastic macromolecule matrices 
from which the melting point differs, or it is using together one or more sorts of thermoplastic 
macromolecule matrices, and one or more sorts of thermosetting macromolecule matrices, and found out 
that the above-mentioned fault, i.e., the NTC phenomenon after resistance buildup, the hysteresis of a 
temperature-system head curve, and unstable room temperature resistance were improved substantially, 
and resulted in invention of the organic positive thermistor of this invention excellent in a property and 
its stability. In order that the thermoplastic macromolecule matrix with the low-melt point point 
comparatively near the melting point of a low-molecular organic compound may begin fusion 
immediately after a low-molecular organic compound fuses, the viscosity of a melting component 
becomes high, and the rearrangement of a conductive particle is controlled, consequently it is thought 
that the NTC phenomenon after resistance buildup and the hysteresis of a temperature-system head 
curve become small. Moreover, it is thought that it is stabilized over a long period of time, and low 
room temperature resistance is obtained by using a high-melting thermoplastic macromolecule matrix or 
a thermosetting high-melting macromolecule matrix since it is controlled that the whole system expands. 

[0025] In addition, the self-temperature control heating element using the organic positive thermistor 
and this which used two or more sorts of thermoplastic macromolecule matrices for each official report, 
such as JP,59-102940,A, JP,58-58793,B, 62-25694, JP,54-16697,A, JP,4-37557,B, 3-67322, JP,62- 
29085,A, 62-181347, 63-307684 (patent number No. 2586486), JP,8-12791,B, and JP,4-306582,A, etc. 
is indicated. However, in the above-mentioned official report, using a low-molecular organic compound 
is not suggested at all. Since these things do not use the low-molecular organic compound for a working 
substance unlike this invention, its point of a hysteresis is inadequate and they are not suitable for an 
application like especially a thermo sensor. Moreover, a NTC phenomenon is seen after resistance 
buildup. And carbon black etc. is used as a conductive particle and low room temperature resistance and 
big resistance rate of change are not reconciled. Although it is indicated by JP,59-102940,A that it 
excels in the resistance stability over a long period of time, and the property change by repeat electric 
charging is small, room temperature resistance is high, there is no publication of resistance rate of 
change, and the stability by the repeat electric charging is not indicated, either. Moreover, other things 
have property stability, such as operating temperature, initial (room temperature) resistance, and 
resistance rate of change, especially the low property stability in a high-humidity/temperature trial or an 
intermittence load test compared with the thing of this invention. 
[0026] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The organic positive 
thermistor of this invention contains preferably the conductive particle which has the projection of at 
least two sorts of thermoplastic macromolecule matrices from which the melting point differs, the low- 
molecular organic compound whose melting point is 40-200 degrees C, and the letter of a spike. On 
these descriptions, the termination temperature of the endoergic peak in a differential scanning 
calorimetry (DSC) is called melting point. 

[0027] Although crystallinity or amorphism nature can also be used for a thermoplastic macromolecule 
matrix and it is not restricted especially, since a good property will be acquired if polyolefine (a 
copolymer is included) is used, it is desirable. 

[0028] As a thermoplastic giant-molecule matrix used for this invention, it is i polyolefine (for example, 
polyethylene). 

ii) One sort or two sorts or more of olefins (for example, ethylene, a propylene), the copolymer (for 
example, an ethylene-vinyl acetate copolymer --) which consisted of monomeric units guided from the 
olefin nature partial saturation monomer containing one sort or two sorts or more of polar groups an 
ethylene-acrylic-acid copolymer and an iii halogen system polymer (for example, polyvinylidene 
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fluoride — ) Fluorine system polymers, such as polytetrafluoroethylene, poly hexafluoropropylene, and 
these copolymers, A polyvinyl chloride, a poly vinylidene chloride, a chlorination polyvinyl chloride, 
chlorinated polyethylene, Chlorine-based polymers, such as chlorination polypropylene and these 
copolymers, iv) A polyamide (for example, 12-nylon), v polystyrene, vi polyacrylonitrile, vii) 
Thermoplastic elastomer, viii polyethylene oxide, polypropylene oxide, polyacetal, ix thermoplasticity 
denaturation cellulose, x polysulfones, xi polyethylacrylate, poly methyl (meta) acrylate, etc. are 
mentioned. Specifically High-density-polyethylene [(product made from the Mitsui petrochemistry), for 
example, trade name high ZEKKUSU 2100JP, ], such as a trade name Marlex6003 (made in Philips), 
and a trade name HY540 (Japan Polychem make), and low-density-polyethylene [-- for example ], such 
as a trade name LC 500 (Japan Polychem make) and trade name DYNH-1 (made in Union Carbide), and 
medium-density-polyethylene [-- for example ], such as trade name 2604M (gulf company make), and 
ethylene-ethyl acrylate copolymer [-- for example ], such as a trade name DPD 6169 (made in Union 
Carbide), and ethylene-vinyl acetate copolymer [-- for example ], such as a trade name LV 241 (Japan 
Polychem make), and ethylene-acrylic-acid copolymer [-- for example ], such as a trade name EAA455 
(Dow Chemical Co. make), and ionomer [-- for example trade name yes --], such as milan 1555 (made 
in [ DEYUPON poly chemical company ] Mitsui), and polyvinylidene fluoride [-- for example ], such as 
a trade name Kynar461 (Elf Atochem make), a vinylidene fluoride-tetrafluoroethylene- 
hexafluoropropylene copolymer [the for example, trade name KynarADS (Elf Atochem make) etc.], etc. 
are mentioned. 

[0029] As for the weight average molecular weight Mw of such a thermoplastic macromolecule, it is 
desirable that it is 10,000 to about 5 million. 

[0030] In this invention, two or more sorts of these thermoplastic macromolecules are used. 
[0031] The thing high 20-30 degrees C of especially the melting point of what has the lowest melting 
point (it is called the thermoplastic macromolecule of a low-melt point point) is more desirable than the 
melting point of a low-molecular organic compound 15 degrees C or more among thermoplastic 
macromolecules. If the melting point of a low-melt point point heat plasticity macromolecule is higher 
than this, since it will be hard to fuse a macromolecule at the time of melting of a low-molecular organic 
compound, there is an inclination for the effectiveness of viscosity lifting of a melting component to 
become low. When the melting point of a low-melt point point heat plasticity macromolecule is lower 
than this, there is an inclination for rapid lifting of resistance by fusion of a low-molecular organic 
compound to become blunt. The thing high 40-1 10 degrees C of especially the melting point of a high- 
melting thermoplastic macromolecule matrix (the thing of the thermoplastic macromolecule except what 
has the lowest melting point is said) is more desirable than the melting point of a low-molecular organic 
compound 30 degrees C or more. If the melting point of a high-melting thermoplasticity macromolecule 
is higher than this, since kneading temperature becomes high, the heat deterioration of a low-molecular 
organic compound may happen. When the melting point of a high-melting thermoplasticity 
macromolecule is lower than this, there is an inclination it to become difficult to prevent floating by 
fusion of the low-molecular organic compound at the time of actuation, deformation of an element 
assembly, etc. As for especially the difference of the melting point of a low-melt point point heat 
plasticity macromolecule, and the melting point of a high-melting thermoplasticity macromolecule, it is 
desirable that it is 20-50 degrees C 20 degrees C or more. Moreover, as for the melting point of the 
thermoplastic macromolecule matrix of a low-melt point point, it is usually desirable that it is 60-130 
degrees C. As for the melting point of a high-melting thermoplastic macromolecule matrix, it is usually 
especially preferably desirable that it is 80-150 degrees C 80-200 degrees C. 
[0032] Moreover, as for the melt flow rate (MFR) defined by ASTM D1238 of the thermoplastic 
macromolecule matrix of a low-melt point point, it is especially desirable l-20g / that they are 1-1 Og / 
lOmin 10 min. In order to make high viscosity of a melting component when MFR uses the 
macromolecule of l-20g / lOmin, in case a low-molecular organic compound fuses (at the time of 
actuation) and to control the rearrangement of a conductive particle, the effectiveness of property 
stabilization is large. When MFR is larger than this, it becomes difficult to make sufficiently high 
viscosity of the melting component at the time of melting of a low-molecular organic compound, and 
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there is an inclination for the distributed condition of a macromolecule matrix, a low-molecular organic 
compound, and a conductive particle etc. to become easy to change. If MFR is smaller than this, the 
viscosity of the melting component at the time of melting of a low-molecular organic compound will 
become high too much, the effectiveness of this invention will be lost, and also there is an inclination for 
distribution of a macromolecule matrix, a low-molecular organic compound, and a conductive particle to 
become difficult. 

[0033] As a thermoplastic giant-molecule matrix of a low-melt point point, olefin system copolymers, 
such as low density polyethylene, an ethylene-vinyl acetate copolymer, an ethylene-acrylic-acid 
copolymer, polyethylacrylate, and poly methyl (meta) acrylate, are desirable, and low density 
polyethylene is especially desirable also in a low-density -polyethylene and ethylene-vinyl acetate 
copolymer and an ethylene-acrylic-acid copolymer. 

[0034] Since it has the suitable melting point and melt viscosity as a high-melting thermoplastic giant- 
molecule matrix, especially the thing for which high density polyethylene is used is desirable. 
[0035] the melt flow rate (MFR) defined by ASTM D1238 of high density polyethylene » 3.0 ~ 
especially 1 ,5g / 10 min or less are desirable g/10 or less min. If MFR is higher than this, the inclination 
for melt viscosity to be too low and to be inferior to the stability of a property will be seen. Although 
there is especially no minimum of MFR, they are usually O.lg / lOmin extent. 
[0036] A consistency calls the thing of 0.910 - 0.929 g/cm3 low density polyethylene, and the thing of 
three or more [ 0.942g //cm ] calls it high density polyethylene. Low density polyethylene is 
manufactured with a high pressure process, i.e., the high voltage radical polymerization method of 1000 
or more atmospheric pressures, and includes long-chain branching besides short-chain branches, such as 
ethylene. High density polyethylene is manufactured by coordinated anionic polymerization using a 
transition metal catalyst under the inside of dozens of or less atmospheric pressures, and low voltage, 
and is a straight chain-like. 

[0037] Although three or more sorts of thermoplastic macromolecule matrices from which the melting 
point differs may be used together in this invention, it is desirable the low density polyethylene of the 
high density polyethylene of g/10 or less min, and l-20g of MFR3.0MFRs and lOmin, an olefin system 
copolymer, and to use low density polyethylene preferably. 

[0038] As for the weight ratio of a high-melting thermoplastic macromolecule matrix and the 
thermoplastic macromolecule matrix of a low-melt point point, i.e., the weight ratio of the thermoplastic 
macromolecule matrix and what has the lowest melting point except what has the lowest melting point, 
it is desirable 1 :4-9: 1 , and that it is especially 1:3-8:1. When there are more low-melt point point heat 
plasticity macromolecule matrices than this, there is an inclination for the stability of initial resistance to 
fall. When there are few low-melt point point heat plasticity macromolecule matrices than this, the NTC 
phenomenon after the increment in resistance is seen, or there is an inclination for the hysteresis of a 
temperature-system head curve to become large. 

[0039] Or the organic positive thermistor of this invention contains preferably the conductive particle 
which has the projection of at least one sort of thermoplastic macromolecule matrices, at least one sort 
of thermosetting macromolecule matrices, the low-molecular organic compound whose melting point is 
40-200 degrees C, and the letter of a spike. 

[0040] About a thermoplastic macromolecule, it is the same as that of what was explained when at least 
two sorts of thermoplastic macromolecules with which the melting points differ as a matrix were used, 
and the same thing as the thermoplastic macromolecule of a low-melt point point is desirable. That is, 
the thing high 20-30 degrees C of especially the melting point of a thermoplastic macromolecule is more 
desirable than the melting point of a low-molecular organic compound 1 5 degrees C or more, and, as for 
the melt flow rate (MFR) defined by ASTM D 123 8 of a thermoplastic macromolecule matrix, it is 
especially desirable l-20g / that they are l-10g / lOmin 10 min. As a thermoplastic giant-molecule 
matrix, olefin system copolymers, such as low density polyethylene, an ethylene-vinyl acetate 
copolymer, an ethylene-acrylic-acid copolymer, polyethylacrylate, and poly methyl (meta) acrylate, are 
desirable, and low density polyethylene is especially desirable also in a low-density-polyethylene and 
ethylene-vinyl acetate copolymer and an ethylene-acrylic-acid copolymer. 
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[0041] In this case, although beyond the thermoplastic macromolecule Matrix 2 kind with which the 
melting points differ may be used together, it is desirable the low density polyethylene of l-20g of 
MFRs and lOmin, an olefin system copolymer, and to use only low density polyethylene preferably. 
[0042] Especially as a thermosetting macromolecule matrix, although not restricted, an epoxy resin, an 
unsaturated polyester resin, polyimide, polyurethane, phenol resin, and silicone resin are used 
preferably. 

[0043] An epoxy resin hardens the oligomer (from 100 molecular weight to 10,000 (about)) which has a 
reactant epoxy group in an end with various curing agents (bridge formation), and is classified into the 
glycidyl ether mold represented by bisphenol A, a glycidyl ester mold, a glycidyl amine mold, and an 
alicycle mold. Depending on an application, the poly functional epoxy resin of three or more organic 
functions can also be used. It is desirable to use the bisphenol A mold in these in this invention also in a 
glycidyl ether mold. As for the weight per epoxy equivalent of the epoxy resin to be used, 100 to about 
500 are desirable. A curing agent is classified into a polyaddition mold, a catalyst mold, and a 
condensation mold according to a reaction mechanism. The curing agent itself adds a polyaddition mold 
to an epoxy group or a hydroxyl group, and it has polyamine, an acid anhydride, polyphenol, the poly 
mercaptan, isocyanate, etc. A catalyst mold serves as a polymerization catalyst of epoxy groups, and has 
tertiary amine, imidazole derivatives, etc. A condensation mold is hardened by condensation with a 
hydroxyl group, and has phenol resin, melamine resin, etc. It is desirable to use a polyaddition mold 
especially a polyamine system, and an acid anhydride as a curing agent of the bisphenol A mold epoxy 
resin in this invention. What is necessary is just to decide hardening conditions suitably. 
[0044] Such an epoxy resin and the curing agent are marketed, for example, have Araldite by Epicoat 
(resin) by the oil-ized shell epoxy company, the epicure, the EPO mate (curing agent), and Ciba-Geigy 
etc. 

[0045] An unsaturated polyester resin is what was dissolved in the vinyl monomer which commits 
bridge formation by the polyester (about 1000 to 5000 molecular weight) which mainly made the subject 
a partial saturation dibasic acid or a dibasic acid, and polyhydric alcohol, stiffens organic peroxide, such 
as a benzoyl peroxide, as a polymerization initiator, and is obtained. A polymerization promoter may be 
used together and hardened if needed. As a raw material of the unsaturated polyester used by this 
invention, as a partial saturation dibasic acid, a maleic anhydride and a fumaric acid are desirable, 
phthalic anhydride, isophthalic acid, and a terephthalic acid are desirable as a dibasic acid, and 
propylene glycol and ethylene glycol are desirable as polyhydric alcohol. As a vinyl monomer, styrene, 
diallyl phthalate, and vinyltoluene are desirable. Although what is necessary is just to decide the 
loadings of a vinyl monomer suitably, it is usually about 1 .0-3 .0 mols to one mol of fumaric-acid 
residue. Moreover, well-known polymerization inhibitor, such as quinones and hydroquinones, is added 
for the gelation prevention in a synthetic process, accommodation of a hardening property, etc. What is 
necessary is just to decide hardening conditions suitably. 

[0046] Such an unsaturated polyester resin is marketed, for example, has the NIPPON SHOKUBAI 
EPO rack, the Hitachi Chemical poly set, Dainippon Ink & Chemicals Pori Wright, etc. 
[0047] Although polyimide is divided roughly into a condensation mold and an addition mold by the 
manufacture approach, its bismaleimide mold polyimide of addition polymerization mold polyimide is 
desirable. Bismaleimide mold polyimide can be hardened using a reaction with homopolymerization and 
other unsaturated bonds, a Michael addition reaction with aromatic amine, or the Diels-Alder reaction of 
dienes. The bismaleimide system polyimide resin obtained by the addition reaction of bismaleimide and 
aromatic series diamines especially in this invention is desirable. Diamino diphenylmethane etc. is 
mentioned as aromatic series diamines. What is necessary is just to decide the composition / hardening 
condition suitably. 

[0048] Such polyimide is marketed, for example, has IMIDAROI by Toshiba Chemical CORP., Ciba- 
Geigy KERUIMIDO, etc. 

[0049] Polyurethane is obtained by the polyaddition reaction of the poly isocyanate and polyol. As poly 
isocyanate, although there are an aromatic series system and an aliphatic series system, an aromatic 
series system is desirable and 2 and 4- or 2, 6-tolylene diisocyanate, diphenylmethane diisocyanate, 
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naphthalene diisocyanate, etc. are used preferably. A polypropylene glycol is desirable although there 
are polyether polyols, such as a polypropylene glycol, polyester polyol, acrylic polyol, etc. as polyol. 
For a catalyst, although an amine system (a tertiary amine system and amine salts, such as 
triethylenediamine) is sufficient, it is desirable to use organic metal systems, such as dibutyltin dilaurate 
and stannous octoate. In addition, cross linking agents, such as polyhydric alcohol and a multiple-valued 
amine, etc. may be used together as a subsidiary material. What is necessary is just to decide 
composition / hardening conditions suitably. 

[0050] Such polyurethane is marketed, for example, has Sumi Joule by the Sumitomo Bayer urethane 
company, NP series by Mitsui Toatsu Chemicals, Inc., coronate by the Japanese polyurethane company, 
etc. 

[0051] Phenol resin makes a phenol and aldehydes, such as formaldehyde, react, is obtained, and is 
divided roughly into a novolak mold and a resol mold by synthetic conditions. The novolak mold 
generated under an acid catalyst is hardened by heating with cross linking agents, such as a 
hexamethylenetetramine, and the resol mold generated under a basic catalyst is hardened under heating 
or acid-catalyst existence by independent [ its ]. Whichever may be used in this invention. What is 
necessary is just to decide composition / hardening conditions suitably. 

[0052] Such phenol resin is marketed, for example, has a stand light by Sumi Cong by Sumitomo 
Bakelite Co., Ltd., and Hitachi Chemical, TEKORAITO by Toshiba Chemical CORP., etc. 
[0053] Silicone resin consists of a repeat of siloxane association, and has silicone rubber of the 
condensation in which each denaturation silicone resin, such as the silicone resin mainly obtained from 
hydrolysis and the polycondensation of an ORUGANO halo silane and alkyd denaturation, polyester 
denaturation, acrylic denaturation, epoxy denaturation, phenol denaturation, urethane denaturation, and 
melamine denaturation, the silicone rubber which constructed the bridge with organic peroxide etc. in 
linear poly dimethylsiloxane or its copolymer, and room temperature curing (RTV) are possible, and an 
addition mold etc. 

[0054] Such silicone resin is marketed, for example, has the product made from the Shin-etsu chemistry, 
the Toray Industries Dow Corning make, various Toshiba Silicone silicone rubber, silicone resin, etc. 
[0055] Although the resin made from heat curing to be used can be suitably chosen according to the 
desired engine performance and an application, it is desirable to use an epoxy resin and an unsaturated 
polyester resin especially. Moreover, you may be the polymerization object made to react mutually 
using two or more sorts. 

[0056] As for the weight ratio of a thermosetting macromolecule matrix and a thermoplastic 
macromolecule matrix, it is desirable 1 :4-9: 1 , and that it is especially 1 :3-8: 1 . When there are more 
thermoplastic macromolecule matrices than this, there is an inclination for the stability of initial 
resistance to fall. When there are few thermoplastic macromolecule matrices than this, there is an 
inclination for the stability under high-humidity/temperature to worsen. 

[0057] Although it is desirable to consist of above thermoplastics (for the bridge to be constructed) and 
thermosetting resin as for a macromolecule matrix, the elastomer may be included depending on the 
case. 

[0058] Although there will be especially no limit if the low-molecular organic compound used for this 
invention is the crystalline substance of 200-800 still more preferably [ molecular weight is desirable to 
about 2000, and ] to about 1000, what is a solid-state in ordinary temperature (temperature of about 25 
degrees C) is desirable. 

[0059] As a low-molecular organic compound, there are waxes (specifically petroleum system waxes, 
such as paraffin wax and a micro crystallin wax, a vegetable system wax, an animal system wax, a 
natural wax like a mineral system wax, etc.), fats and oils (what is specifically called a fat or solid-state 
fat), etc. The component of a wax or fats and oils A hydrocarbon (-- concrete - the straight chain 
hydrocarbon of a with a carbon numbers of 22 or more alkane system etc. --) ~ a fatty acid (-- concrete - 
- the fatty acid of the straight chain hydrocarbon of a with a carbon numbers of 12 or more alkane 
system etc. --) ~ fatty acid ester The methyl ester of the saturated fatty acid specifically obtained from 
with a carbon numbers of 20 or more saturated fatty acid and lower alcohol, such as methyl alcohol, etc. 
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and (fatty-acid) amides (-- concrete -- unsaturated fatty acid amides, such as oleic amide and an erucic- 
acid amide, etc. --), although it is fatty amine (specifically with a carbon numbers of 16 or more 
aliphatic series primary amine), higher alcohol (specifically with a carbon numbers of 16 or more n- 
alkyl alcohol), chloroparaffin, etc. It is independent, or these very thing can be used together and can be 
used as a low-molecular organic compound. What is necessary is just to choose a low-molecular organic 
compound suitably in consideration of the polarity of a macromolecule matrix, in order to make 
distribution of each component good. As a low-molecular organic compound, a petroleum system wax is 
desirable. 

[0060] These low-molecular organic compounds are marketed and a commercial item can be used for 
them as it is. 

[0061] Since operating temperature aims at the thermistor which is 100 degrees C or less still more 
preferably 200 degrees C or less preferably in this invention, it is desirable that the melting point mp 
uses what is 40-100 degrees C still more preferably 40-200 degrees C as a low-molecular organic 
compound. As such a thing, it is paraffin wax (for example, 49-52 degree C of tetracosane C24H50;mp 
(s)). Hexa thoria KONTAN C36H74;mp73 degree C, trade name HNP-10(NIPPON SEIRO CO., LTD. 
make);mp75 degree C, Micro crystallin waxes, such as HNP-3(NIPPON SEIRO CO., LTD. 
make);mp66 degree C for example, trade name Hi-Mic-1080(NIPPON SEIRO CO., LTD. make);mp ~ 
83 degree C Hi-Mic-1045(NIPPON SEIRO CO., LTD. make);mp70 degree C, Hi-Mic2045(NIPPON 
SEIRO CO., LTD. make);m P 64 degree C, Hi-Mic3090(NIPPON SEIRO CO., LTD. make);mp89 degree 
C, SERATTA 104(Nippon Oil purification company make);mp96 degree C, 155 micro wax (the Nippon 
Oil purification company make); mp70 degree C etc., a fatty acid (for example, behenic acid (Nippon 
Fine Chemical make);mp81 degree C and stearic acid (Nippon Fine Chemical make);mp ~ 72 degree C) 
Palmitic acid (Nippon Fine Chemical make); mp64 degree C etc. has fatty acid ester (for example, 
arachin acid methyl ester (made in formation [ Tokyo ]);mp48 degree C etc.), a fatty-acid amide (for 
example, oleic amide (Nippon Fine Chemical make);mp76 degree C), etc. Moreover, there are 
polyethylene wax (for example, trade name Mitsui yes wax 1 10(Mitsui Petrochemical Industries, Ltd. 
make);mpl00 degree C), octadecanamide (mpl09 degree C), a behenic acid amide (mpl 1 1 degree C), a 
N-N'-ethylene screw lauric-acid amide (mpl57 degree C), N-N'- dioleoyl adipic-acid amide (mpl 19 
degree C) and N-N'-hexa methylenebis-12-hydroxy octadecanamide (mpl40 degree C), etc. Moreover, 
what mixed the micro crystallin wax in the combination wax which blended resin with paraffin wax, or 
this combination wax, and made the melting point 40-200 degrees C can be used preferably. 
[0062] One sort or two sorts or more can be chosen and used for a low-molecular organic compound 
with operating temperature etc. 

[0063] As for especially the weight of a low-molecular organic compound, it is desirable that it is 0.2 to 
2.5 times the sum total weight of a macromolecule matrix (a curing agent etc. is included) of this 0.2 to 
4 times. If this mixing ratio becomes small and the amount of a low-molecular organic compound 
decreases, resistance rate of change will become that it is sufficiently hard to be obtained. If a mixing 
ratio becomes large reversely and the amount of a low-molecular organic compound increases, in case a 
low molecular weight compound fuses, an element assembly will deform greatly, and also mixing with a 
conductive particle becomes difficult. 

[0064] The organic positive thermistor of this invention is a differential scanning calorimetry (DSC), 
and an endoergic peak is seen to near the melting point of each thermoplastic macromolecule matrix and 
near the melting point of a low-molecular organic compound. [ which were used ] It is thought that it is 
having sea island structure in which a high-melting thermoplasticity macromolecule matrix, a low-melt 
point point heat plasticity macromolecule matrix, a low-molecular organic compound, or a thermosetting 
macromolecule matrix, a thermoplastic macromolecule matrix and a low-molecular organic compound 
distributes independently, and exists by this. 

[0065] The conductive particle which has the projection of the letter of a spike used for this invention is 
formed from one piece and a primary particle with the projection with one sharp piece, and the 
projection of the letter of a spike of the shape of **** of the height of 1 / 3 - 1/50 of particle size 
recognizes [ the particle ] two or more (usually 10-500 pieces) existence at one particle. The 
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construction material has a metal, especially desirable nickel, etc. 

[0066] Although one piece and one piece may be the fine particles which exist according to an 
individual, as for such a conductive particle, it is desirable that about 10-1000 primary particles stand in 
a row in the shape of a chain, and form the aggregated particle. A primary particle may exist in a chain- 
like thing in part. As a former example, there is spherical nickel powder with the projection of the letter 
of a spike, and it is a trade name INCO. Type It is marketed as 123 nickel powder (parakeet company 
make), and the mean particle diameter is 3-7 micrometers. Extent and an apparent consistency are about 
three 1.8 - 2.7 g/cm, and specific surface area is about [ 0.34-0.44m ] 2/g. 

[0067] Moreover, as an example of the latter used preferably, there is filament-like nickel powder and it 
is a trade name INCO. Type It is marketed as 210, 255, 270, and 287 nickel powder (parakeet company 
make), among these is INCO. Type 255 and 287 are desirable. And the mean particle diameter of the 
primary particle is 0.1 micrometers preferably. It is or more 0.5 4.0-micrometer or less extent more 
preferably above. Among these, 1 .0 or more micrometers [ 4.0 ] or less are the most desirable, and the 
mean particle diameter of a primary particle is the mean particle diameter of 0.1 micrometers to this. A 
less than 1 .0-micrometer thing may be mixed 50 or less % of the weight above. Moreover, an apparent 
consistency is about three 0.3 - 1 .0 g/cm, and specific surface area is about [ 0.4-2.5m ] 2/g. 
[0068] In addition, the mean diameter in this case is measured by the fish subsieve method. 
[0069] Such a conductive particle is indicated by JP,5-47503,A and the U.S. Pat. No. 5378407 
description. 

[0070] moreover, auxiliary as a conductive particle for giving the conductivity other than the conductive 
particle which has the projection of the letter of a spike Carbon black, graphite, a carbon fiber, metallic- 
coating carbon black, Carbon system conductivity particles, such as graphite-ized carbon black and a 
metallic-coating carbon fiber, Metal particles, such as the shape of a globular shape and a flake, and 
fibrous, dissimilar metal coat metal particles (silver coat nickel etc.), tungsten carbide, titanium nitride, 
zirconium nitride, titanium carbide, titanium boride, and silicification ~ the conductive potassium 
titanate whisker indicated by ceramic system conductivity particles, such as molybdenum, and JP,8- 
31554.A, and the 9-27383 official report may be added. As for such a conductive particle, it is desirable 
to carry out to 25 or less % of the weight which has the projection of the letter of a spike of a conductive 
particle. 

[0071] As for the weight of a conductive particle, it is desirable that it is 1.5 to 5 times the sum total 
weight (sum total weight of the organic component containing a curing agent etc.) of a macromolecule 
matrix and a low-molecular organic compound. If this mixing ratio becomes small and the amount of a 
conductive particle decreases, it becomes impossible to make sufficiently low room temperature 
resistance at the time of un-operating. If the amount of a conductive particle increases reversely, big 
resistance rate of change will become is hard to be acquired, and the property by which uniform mixing 
became difficult and was stabilized will become is hard to be acquired. 

[0072] Next, the manufacture approach of the organic positive thermistor of this invention is explained. 
That what is necessary is just to carry out by the well-known approach, kneading with a thermoplastic 
macromolecule matrix, a low-molecular organic compound, and a conductive particle is the temperature 
more than the melting point of a thermoplastic macromolecule matrix with the highest melting point, 
and desirable temperature higher 5-40 degrees C than the melting point, and should just carry out grade 
kneading for 5 - 90 minutes with a mill, a roll, etc. Moreover, a thermoplastic macromolecule and a low- 
molecular organic compound may be beforehand dissolved in melting mixing or a solvent, and you may 
mix. What is necessary is just to distribute a thermoplastic macromolecule matrix and a remaining low- 
molecular organic compound, and a conductive remaining particle in this solution using the solvent 
which one or more sorts of a thermoplastic macromolecule matrix and a low-molecular organic 
compound dissolve, when mixing a thermoplastic macromolecule matrix, a low-molecular organic 
compound, and a conductive particle with a solution method. 

[0073] A kneading object carries out press molding at the sheet configuration of predetermined 
thickness. What is necessary is just to perform molding with the pouring-in method, an extrusion 
process, etc. After molding, bridge formation processing may be performed if needed. Although the 
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bridge formation approach has radiation-induced crosslinking, the chemistry bridge formation by 
organic peroxide, the water bridge formation that graft-izes a silane system coupling agent and carries 
out the condensation reaction of the silanol group, it is desirable to perform water bridge formation. 
Thermocompression bonding of the metal electrodes, such as Cu and nickel, is carried out to the last, or 
a conductive paste etc. is applied and it considers as a thermistor component. Moreover, press molding 
and electrode formation may be performed simultaneously. 

[0074] It is desirable to carry out bridge formation processing of the mixture of a thermoplastic giant- 
molecule matrix, a low-molecular organic compound, and a conductive particle in this invention by the 
silane system coupling agent which has a vinyl group or (meta) an acryloyl radical, and an alkoxy group. 
Thereby, the property stability at the time of repeat actuation improves remarkably at the time of 
preservation. 

[0075] By making a macromolecule matrix and a low-molecular organic compound into the structure of 
cross linkage, a configuration is held by the macromolecule matrix, condensation of the low-molecular 
organic compound which repeats melting-coagulation at the time of actuation, and a segregation are 
controlled, and it is thought that the property stability of an organic positive thermistor improves. 
Moreover, a coupling agent forms a chemical bond not only between bridge formation of the above- 
mentioned organic matrix but between organic - inorganic materials, and is considered that big 
effectiveness is shown in refining of the interface. By processing a macromolecule matrix, a low- 
molecular organic compound, and the mixture of a conductive particle by the silane system coupling 
agent, the interface of a macromolecule matrix-conductivity particle, the interface of a low-molecular 
organic compound-conductivity particle, the interface of a macromolecule matrix-metal electrode, the 
interface of a low-molecular organic compound-metal electrode, and the interface of a low-melt point 
point macromolecule matrix-high-melting macromolecule matrix are strengthened, and it is thought that 
it has contributed to the improvement in stability of a property further. 
[0076] In this invention, a coupling agent is graft-ized by a macromolecule matrix and the low- 
molecular organic compound through the radical which has a carbonaceous double bond (C=C), and a 
bridge is constructed over it by dealcoholization and dehydration condensation under existence of water 
after that. The reaction formula is shown below. 
[0077] 
[Formula 1] 
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+ H 2 0 



[0078] A silane system coupling agent can be condensed by dealcoholization and dehydration, and has 
in a molecule an inorganic oxide, the alkoxy group in which a chemical bond is possible, and the vinyl 
group or (meta) acryloyl radical which carries out a chemical bond to an organic material with 
compatibility. As a silane system coupling agent, C=C joint content trialkoxysilane is desirable. 
[0079] The direction of an alkoxy group with few carbon numbers is desirable, and a methoxy group 
and especially its ethoxy radical are desirable. The radical containing C=C association is a vinyl group 
or (meta) an acryloyl radical, and its vinyl group is desirable. These radicals may be combined with Si 
through the chain of carbon numbers 1-3, even if it has combined with direct Si. 
[0080] As for a silane system coupling agent, what is a liquid in ordinary temperature is desirable. 
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[0081] Specifically as a silane system coupling agent, vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl 
tris (beta-methoxyethoxy) silane, gamma-(meta) acryloxyprophyltrimethoxysilane, gamma-(meta) 
acryloxyprophyltriethoxysilane, gamma-(meta)acryloxypropylmethyldimethoxysilane, gamma-(meta) 
acryloxypropylmethyldiethoxysilane, etc. are mentioned. Especially, vinyltrimetoxysilane and 
vinyltriethoxysilane are desirable. 

[0082] After dropping 0.1 - 5% of the weight of the silane system coupling agent of the sum total weight 
of a thermoplastic macromolecule and a low-molecular organic compound into a thermoplastic 
macromolecule matrix, a low-molecular organic compound, and the kneading object of a conductive 
particle and often mixing, water bridge formation of the coupling processing is carried out. When a 
coupling agent is more nearly little than this, the effectiveness of bridge formation processing becomes 
small, and when abundant, change is no longer looked at by the effectiveness. When using a silane 
system coupling agent with a vinyl group, it is 5 - 20% of the weight of organic peroxide of coupling 
agent, 2 [ for example, ], and 2-G (tert-butyl peroxide) butane, dicumyl peroxide, 1, and 1-G tert-butyl 
peroxide. - Both 3, 3, and 5-trimethylcyclohexane etc. is made to mix, and graft-ization is performed to 
the organic substance, i.e., a thermoplastic macromolecule and a low-molecular organic compound, 
through a vinyl group. Addition of a silane system coupling agent is performed after a thermoplastic 
macromolecule, a low-molecular organic compound, and a conductive particle are enough kneaded by 
homogeneity. 

[0083] And after carrying out press molding of the kneading object, bridge formation processing is 
performed under existence of water. Specifically, it carries out by dipping a Plastic solid for 6 to 8 hours 
in warm water, using metal carboxylate, such as a dibutyl tin JIRAU rate, a dioctyl tin JIRAU rate, 
acetic-acid tin, oct acid tin, and oct acid zinc, as a catalyst. Moreover, a catalyst can be kneaded to a 
thermistor element assembly and a bridge can also be constructed downward whenever [ high- 
humidity/temperature ]. As a catalyst, it is desirable to use a dibutyl tin JIRAU rate especially. In order 
to raise the stability of properties, such as repeat actuation, as for bridge formation temperature, it is 
desirable to carry out below with the melting point of a low-molecular organic compound. After 
carrying out bridge formation processing, a Plastic solid is dried, and a thermistor component will be 
obtained, if thermocompression bonding of the metal electrodes, such as Cu and nickel, is carried out or 
a conductive paste etc. is applied. 

[0084] When using thermosetting resin, it mixing the conductive particle which has the projection of 
thermoplastics, such as thermosetting resin before hardening of the specified quantity, and a curing 
agent, a low-molecular organic compound, and the letter of a spike and considers as the shape of a 
coating dispersedly first. Various agitators, a disperser, a mill, the mill for coatings, etc. are used that 
mixing and distribution should just be based on a known approach. Vacuum degassing is performed 
when air bubbles mix during mixing. For preparation of viscosity, various solvents, such as aromatic 
hydrocarbon, ketones, and alcohols, may be used. What slushes this into metallic foil inter-electrode, 
such as nickel and copper, or made it the shape of a sheet by spreading of screen-stencil etc. is hardened 
on the predetermined heat treatment conditions of thermosetting resin. After performing precure at low 
temperature comparatively at this time, there is also a method of making it an elevated temperature and 
performing this hardening. Moreover, a conductive paste etc. is applied to what hardened only mixture 
in the shape of a sheet, and it is good also as an electrode. The acquired sheet Plastic solid is pierced in a 
desired configuration, and let it be a thermistor component. 

[0085] Also in this case, bridge formation processing may be performed if needed. 
[0086] Moreover, various additives may be mixed in the organic thermistor of this invention as long as 
it does not spoil the property of this invention. For example, in order to prevent the heat deterioration of 
a macromolecule matrix and a low-molecular organic compound, an antioxidant can also be mixed, and 
phenols, organic sulfur, and FOSU fights (organic phosphorus system) are used. 

[0087] Moreover, an inorganic nitride, a magnesium oxide, etc. which are indicated by the silicon nitride 
indicated by JP,57-12061,A, a silica, an alumina, clay (a mica, talc, etc.), the silicon indicated by JP,7- 
77161,B, silicon carbide, silicon nitride, beryllia, a selenium, and JP,5-21771 1,A may be added as a 
right pyroconductivity additive. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/31/2007 



JP,2000-200704,A [DETAILED DESCRIPTION] 



Page 16 of 22 



[0088] On the titanium oxide indicated by JP,5-2261 12,A for the improvement in endurance, ferrous 
oxide, a zinc oxide, a silica, magnesium oxide, an alumina, chromic oxide, a barium sulfate, a calcium 
carbonate, a calcium hydroxide, lead oxide, the inorganic solid-state of the high specific inductive 
capacity indicated by JP,6-68963,A, and a concrete target, barium titanate, strontium titanate, a niobic 
acid potassium, etc. may be added. 

[0089] The boron carbide indicated by JP,4-74383,A for the withstand voltage improvement may be 
added. 

[0090] The hydration titanic-acid alkali indicated by JP,5-74603,A for the improvement on the strength, 
the titanium oxide indicated by JP,8-17563,A, an iron oxide, a zinc oxide, a silica, etc. may be added. 
[0091] the alkali halide indicated by JP,59-10553,B as a crystalline-nucleus agent, melamine resin, the 
benzoic acid indicated by JP,6-765 1 1 ,A, a JIBEN zylidene sorbitol, a benzoic-acid metal salt, the talc 
indicated by JP,7-6864,A, a zeolite, a JIBEN zylidene sorbitol, the sorbitol derivative (gelling agent) 
indicated by JP,7-263127,A, and asphalt ~ phosphoric-acid bis(4-t-buthylphenyl) sodium etc. may be 
added further. 

[0092] As an arc accommodation control agent, the alumina indicated by JP,4-28744,B, a magnesia 
hydrate, the metal hydrate indicated by JP,6 1-250058, A, silicon carbide, etc. may be added. 
[0093] As a metal damage inhibitor, IRUGA NOx MD 1024 (Ciba-Geigy make) indicated by JP,7- 
6864,A may be added. 

[0094] Moreover, the Lynn system compounds, such as 3 oxidization 2 antimony indicated by JP,61- 
239581, A, an aluminum hydroxide, a magnesium hydroxide indicated by JP,5-74603,A, an organic 
compound (a polymer is included) containing halogens, such as a 2 and 2-bis(4-hydroxy - 3, 5-dibromo 
phenyl) propane and polyvinylidene fluoride (PVDF), and ammonium phosphate, etc. may be further 
added as a flame retarder. 

[0095] Besides these, zinc sulfide, basic magnesium carbonate, an aluminum oxide, a calcium silicate, a 
magnesium silicate, aluminosilicate clay (a mica, talc, a kaolinite, montmorillonite, etc.), glass powder, 
a glass flake, a glass fiber, a calcium sulfate, etc. may be added. 

[0096] As for these additives, it is desirable that it is 25 or less % of the weight of the sum total weight 
of a macromolecule matrix, a low-molecular organic compound, and a conductive particle. 
[0097] The organic positive thermistor of this invention has the low initial resistance at the time of un- 
operating, it is 10-3 - 10-1 ohm-cm extent, and its resistance rate of change which lasts from the time of 
un-operating at the time of actuation is [ the room temperature resistivity has the steep standup of the 
resistance at the time of actuation, and ] as large as 6 or more figures. Moreover, even if it passes in 80- 
degree-C80%RH more than 500 hour (Tokyo 20 years or more and Naha ten years or more of humidity 
life), degradation of the property is slight also by the intermittence load test. 
[0098] 

[Example] Hereafter, the example of this invention is shown with the example of a comparison, and this 
invention is explained concretely. 

as a <example 1> high-melting thermoplasticity giant-molecule matrix ~ high density polyethylene (the 
Japan Polychem make --) Trade name HY540;MFR1 .0g/10min, the melting point of 135 degrees C, as a 
low-melt point point heat plasticity giant-molecule matrix - low density polyethylene (the Japan 
Polychem make --) Trade name LC500;MFR4.0g/10min, the melting point of 106 degrees C, Filament- 
like nickel powder (the product made from INCO, trade name Type255 nickel powder) was used as a 
low-molecular organic compound as paraffin wax (the NIPPON SEIRO CO., LTD. make, trade name 
HNP-10, melting point of 75 degrees C), and a conductive particle. The mean particle diameter of a 
conductive particle is 2.2-2.8 micrometers. An apparent consistency is 0.5 - 0.65 g/cm3, and specific 
surface area is 0.68m2/g. 

[0099] The weight ratio of high density polyethylene and low density polyethylene was set to 4:1, the 
nickel powder of 4 time weight of that sum total weight was added, and this mixture was kneaded for 5 
minutes at 150 degrees C among the mill. And the nickel powder of 4 time weight of the paraffin wax of 
the sum total weight and same weight of high density polyethylene and low density polyethylene and a 
wax was added further, and it kneaded. And as a silane system coupling agent, as 0.5% of the weight of 
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the vinyltriethoxysilane (the Shin-Etsu Chemical make, product name KBE 1003) of the sum total 
weight of the organic substance, and organic peroxide, 2 and 2-G (tert-butyl peroxide) butane (the 
Kayaku AKZO make, product name Trigonox D-T50) of 20% of the weight of a silane system coupling 
agent was dropped into the kneading object, and was kneaded for 60 more minutes. 
[0100] This kneading object was fabricated at 150 degrees C with the heat press machine with a 
thickness of 1 .1mm in the shape of a sheet. And this sheet was dipped in the 20 % of the weight (made 
in formation [ Tokyo ]) emulsion water of dibutyl tin JIRAU rates, and bridge formation processing was 
performed at 65 degrees C for 8 hours. 

[0101] It is 30 micrometers in thickness after a vacuum drying and about both sides in this sheet that 
carried out bridge formation processing. It inserted with nickel foil electrode, nickel foil was stuck to the 
sheet by pressure at 150 degrees C using the heat press machine, and the cast with a thickness of 1mm 
was obtained on the whole. And this was pierced to discoid with a diameter of 1cm, and the thermistor 
component was obtained. The sectional view of this thermistor component is shown in drawing 1 . As 
shown in drawing 1 , a thermistor component puts the thermistor element assembly 12 which is a 
kneading molding sheet containing two sorts of macromolecule matrices from which a low-molecular 
organic compound and the melting point differ, and a conductive particle between the electrodes 1 1 
formed from nickel foil. 

[0102] This component was heated by 2 degrees C / min from a room temperature (25 degrees C) to 120 
degrees C within the thermostat, and it cooled, and at predetermined temperature, resistance was 
measured by 4 terminal method and the temperature-system head curve was obtained. This result is 
shown in dr awing 2 . 

[0103] Room temperature resistance was 1.7x10 to 3 ohm (1.3xl0-2ohm and cm), resistance increased 
rapidly near the melting point of paraffin wax, and resistance rate of change was 1 1 or more figures. 
After resistance increased, even if it continued heating to 120 more degrees C, the reduction in 
resistance (NTC phenomenon) was not seen. Moreover, the hysteresis was sufficiently small, without 
the temperature-system head curve at the time of cooling changing a lot with the thing at the time of 
heating. 

[0104] the constant temperature which set this component as 80-degree-C80%RH - it was left in the 
constant humidity chamber and the accelerated test was performed. Temperature-********** of the 
component after 500-hour neglect is shown in draw ing 3 . Room temperature resistance hardly changed 
by 1.8x10 to 3 ohm (1.4x10-2 ohm-cm), but resistance rate of change is also 1 1 or more figures, and 
sufficient PTC property was maintained. Moreover, the NTC phenomenon after the increment in 
resistance is not seen at all, but is small, and it turns out that a hysteresis is small enough. [ of change of 
the profile at the time of heating and cooling ] 

[0105] 80-degree-C80%RH and the accelerated test of 500 hours are absolute-humidity conversions, and 
will be equivalent to ten years or more of humidity life in Tokyo in Naha for 20 years or more. Count to 
the life under 25-degree-C60%RH conditions under 80-degree-C80%RH conditions from a life is made 
into an example, and absolute-humidity conversion are explained. The absolute humidity of 232.5 g/m3 
and 25-degree-C60%RH of the absolute humidity of 80-degree-C80%RH is 13.8 g/m3. It asks for an 
acceleration constant in the following formula as 2. 

(232.5/13.8) 2**283.85 ~ in this case, if the lives under 80-degree-C80%RH conditions are 500hr(s), 
the life under 25-degree-C60%RH conditions will be set to 500hr(s)x283.85=141925hr** 5914-day ** 
16.2. The humidity of Tokyo and Naha carried out the absolute-humidity conversion of the monthly 
average relative humidity, and made the sum total annual humidity. 

[0106] Moreover, impressed the current of 10A-5VDC to this component, it was made to operate for 10 
seconds with the Joule's heat (on condition), and what a current is cut for for 30 seconds (off condition) 
performed the intermittence load test. Temperature-********** of the component of 500 times after is 
shown in drawing 4 . Room temperature resistance hardly changed by 3.9x10 to 3 ohm (3.1x10-2 ohm- 
cm), but resistance rate of change is also 1 1 or more figures, and sufficient PTC property was 
maintained. Moreover, the NTC phenomenon after the increment in resistance was not seen at all, but 
was small, and the hysteresis was sufficiently small. [ of change of the profile at the time of heating and 
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cooling ] 

[0107] Using an ethylene-vinyl acetate copolymer (the Japan Polychem make, a trade name LV 241; 
vinyl acetate content 8.0wt% and MFR1.5g/10min, melting point of 99 degrees C) as a <example 2> 
low-melt point point heat plasticity giant-molecule matrix, it was referred to as high-density - 
polyethylene:ethylene-vinyl acetate copolymer =7:3 (weight ratio), and also the thermistor component 
was obtained like the example 1 . And the temperature-system head curve was obtained like the example 
1, and the accelerated test and the intermittence load test were performed. 

[0108] The room temperature resistance in early stages of this component was 5.0x10 to 3 ohm (3.9x10- 
2ohm and cm), resistance increased rapidly near the melting point of paraffin wax, and resistance rate of 
change was 1 1 or more figures. After resistance increased, even if it continued heating to 120 more 
degrees C, the reduction in resistance (NTC phenomenon) was not seen. Moreover, the hysteresis was 
sufficiently small, without the temperature-system head curve at the time of cooling changing a lot with 
the thing at the time of heating. 

[0109] In the 80-degree-C80%RH accelerated test, the room temperature resistance of 500 hours after 
hardly changed by 6.5x10 to 3 ohm (5.1x10-2 ohm-cm), but resistance rate of change is also 1 1 or more 
figures, and sufficient PTC property was maintained. Moreover, the NTC phenomenon after the 
increment in resistance was not seen at all, but the hysteresis was sufficiently small. 
[0110] In the intermittence load test, the room temperature resistance of 500 times after hardly changed 
by 7.2x10 to 3 ohm (5.7x10-2 ohm-cm), but resistance rate of change is also 1 1 or more figures, and 
sufficient PTC property was maintained. Moreover, the NTC phenomenon after the increment in 
resistance was not seen at all, but the hysteresis was sufficiently small. 

[01 1 1] The ionomer (trade name yes made in [ DEYUPON poly chemical company ] Mitsui, milan 
1555;MFR10g/10min, the melting point of 96 degrees C) was used as a <example 3> low-melt point 
point heat plasticity giant-molecule matrix, and also the thermistor component was obtained like the 
example 2. And the temperature-system head curve was obtained like the example 1 , and the accelerated 
test and the intermittence load test were performed. 

[01 12] The room temperature resistance in early stages of this component was 5.5x10 to 3 ohm (4.3x10- 
2ohm and cm), resistance increased rapidly near the melting point of paraffin wax, and resistance rate of 
change was 1 1 or more figures. After resistance increased, even if it continued heating to 120 more 
degrees C, the reduction in resistance (NTC phenomenon) was not seen. Moreover, the hysteresis was 
sufficiently small, without the temperature-system head curve at the time of cooling changing a lot with 
the thing at the time of heating. 

[0113] In the 80-degree-C80%RH accelerated test, the room temperature resistance of 500 hours after 
hardly changed by 7.0x10 to 3 ohm (5.5x10-2 ohm-cm), but resistance rate of change is also 1 1 or more 
figures, and sufficient PTC property was maintained. Moreover, the NTC phenomenon after the 
increment in resistance was not seen at all, but the hysteresis was sufficiently small. 
[01 14] In the intermittence load test, the room temperature resistance of 500 times after hardly changed 
by 8.4x10 to 3 ohm (6.6x10-2 ohm-cm), but resistance rate of change is also 1 1 or more figures, and 
sufficient PTC property was maintained. Moreover, the NTC phenomenon after the increment in 
resistance was not seen at all, but the hysteresis was sufficiently small. 

[01 15] 1.5 time weight ****** 0 f the sum total weight of high density polyethylene and low density 
polyethylene etc. obtained the thermistor component like the example 1, using a micro crystallin wax 
(the NIPPON SEIRO CO., LTD. make, Hi-Mic -1080; melting point of 83 degrees C) as a <example 4> 
low-molecular organic compound. And the temperature-system head curve was obtained like the 
example 1, and the accelerated test and the intermittence load test were performed. 
[01 16] The room temperature resistance in early stages of this component was 3.2x10 to 3 ohm (2.5x10- 
2 ohm-cm), resistance increased rapidly near the melting point of a micro crystallin wax, and resistance 
rate of change was 8.0 figures. After resistance increased, even if it continued heating to 120 more 
degrees C, the reduction in resistance (NTC phenomenon) was not seen. Moreover, the hysteresis was 
sufficiently small, without the temperature-system head curve at the time of cooling changing a lot with 
the thing at the time of heating. 
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[0117] In the 80-degree-C80%RH accelerated test, in the room temperature resistance of 500 hours 
after, 5.5x10 to 3 ohm (4.3x10-2 ohm-cm) and resistance rate of change hardly changed by 7.5 figures, 
but sufficient PTC property was maintained. Moreover, the NTC phenomenon after the increment in 
resistance was not seen at all, but the hysteresis was sufficiently small. 

[0118] In the intermittence load test, in the room temperature resistance of 500 times after, 6.2x10 to 3 
ohm (4.9x10-2 ohm-cm) and resistance rate of change hardly changed by 7.6 figures, but sufficient PTC 
property was maintained. Moreover, the NTC phenomenon after the increment in resistance was not 
seen at all, but the hysteresis was sufficiently small. 

[0119] The nickel powder of 4 time weight of the sum total weight of <example 1 of comparison> high 
density polyethylene, the paraffin wax of the 1.5 time weight of high density polyethylene, and high 
density polyethylene and paraffin wax was kneaded, and the thermistor component was obtained like the 
example 1 . And the temperature-system head curve was obtained like the example 1 , and the accelerated 
test and the intermittence load test were performed. 

[0120] The temperature-system head curve of this component is shown in drawin g 5 . Early room 
temperature resistance was 4.6x10 to 4 ohm (3.6xl0-3ohm and cm), resistance increased rapidly near 
the melting point of paraffin wax, and resistance rate of change was about 1 1 figures. After resistance 
increased, when heating was continued to 120 more degrees C, resistance decreased greatly and the 
NTC phenomenon was seen. Moreover, at the time of cooling, the reduction in resistance took place 
from temperature higher about 40 degrees C than the operating temperature at the time of heating, and 
the big hysteresis was seen. 

[0121] In the 80-degree-C80%RH accelerated test, although the increment in room temperature 
resistance was small, the resistance rate of change of 500 hours after decreased to figures triple [ about ], 
and large property degradation was seen. 

[0122] In the intermittence load test, although the increment in room temperature resistance was small, 
the resistance rate of change of 500 times after decreased to about 8 figures, and large property 
degradation was seen. 

[0123] Low density polyethylene was used instead of <example 2 of comparison> high density 
polyethylene, and also the thermistor component was obtained like the example 1 of a comparison. And 
the temperature-system head curve was obtained like the example 1 , and the accelerated test and the 
intermittence load test were performed. 

[0124] The room temperature resistance in early stages of this component was 3.0x10 to 3 ohm (2.4x10- 
2ohm and cm), resistance increased rapidly near the melting point of paraffin wax, and resistance rate of 
change was 1 1 or more figures. 

[0125] In the 80-degree-C80%RH accelerated test, the room temperature resistance of 100 hours after 

increased to 7.0x10 to 1 ohm (5.5 ohm-cm), and large property degradation was seen. 

[0126] The room temperature resistance after an accelerated test and an intermittence load test, 

resistance rate of change, an early NTC phenomenon, and the existence of a hysteresis are summarized 

in a table 1 in early stages of the component of examples 1-4 and the examples 1 and 2 of a comparison. 

a NTC phenomenon and a hysteresis ~ 0:NTC phenomenon nothing and a hysteresis - those small with 

a x:NTC phenomenon, and a hysteresis - large ~ it came out and evaluated. 

[0127] 

[A table 1] 
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[0128] as a <example 5> thermosetting giant-molecule matrix ~ the bisphenol A mold epoxy resin (oil- 
ized shell epoxy company make --) trade name Epicoat 801 and a denaturation amine system curing 
agent (oil-ized shell epoxy company make --) as the trade name EPO mate B002 and a thermoplastic 
giant-molecule matrix ~ low density polyethylene (the Japan Polychem make --) Trade name 
LC500;MFR4.0g/10min, the melting point of 106 degrees C, Filament-like nickel powder (the product 
made from INCO, trade name Type255 nickel powder) was used as a low-molecular organic compound 
as paraffin wax (the NIPPON SEIRO CO., LTD. make, trade name HNP-10, melting point of 75 degrees 
C), and a conductive particle. The mean particle diameter of a conductive particle is 2.2-2.8 
micrometers. An apparent consistency is 0.5 - 0.65 g/cm3, and specific surface area is 0.68m2/g. 
[0129] 20g [ of the bisphenol A mold epoxy resins ], lOg [ of denaturation amine system curing agents ], 
8g [ of low density polyethylene ], and paraffin wax 38g, nickel powder 300g, and toluene 30ml were 
mixed by the centrifugal type disperser for about 10 minutes. And it is 30 micrometers in thickness 
about the mixture of the shape of an acquired coating. After applying to one side of the electrode of 
nickel foil, it put with nickel foil electrode of one more sheet, and it inserted into the brass plate, and 
carried out to 1mm in thickness on the whole using the spacer, and heat hardening was carried out at 80 
degrees C by the condition of having pressurized with the heat press machine for 3 hours. The sheet-like 
hardened material with which thermocompression bonding of this electrode was carried out was pierced 
to discoid with a diameter of 1cm, and the organic positive thermistor component was obtained. And the 
temperature-system head curve was obtained like the example 1 , and the accelerated test and the 
intermittence load test were performed. 

[0130] The room temperature resistance in early stages of this component was 8.2x10 to 3 ohm (6.9x10- 
2ohm and cm), resistance increased rapidly near the melting point of paraffin wax, and resistance rate of 
change was 8.2 figures. After resistance increased, even if it continued heating to 120 more degrees C, 
the reduction in resistance (NTC phenomenon) was not seen. Moreover, the hysteresis was sufficiently 
small, without the temperature-system head curve at the time of cooling changing a lot with the thing at 
the time of heating. 

[0131] In the 80-degree-C80%RH accelerated test, the room temperature resistance of 500 hours after 
hardly changed by 8.8x10 to 3 ohm (6.9x10-2 ohm-cm), but resistance rate of change is also 7 or more 
figures, and sufficient PTC property was maintained. Moreover, most NTC phenomena after the 
increment in resistance were not seen, but the hysteresis was sufficiently small. 

[0132] In the intermittence load test, the room temperature resistance of 500 times after hardly changed 
by 7.8x10 to 3 ohm (6.1x10-2 ohm-cm), but resistance rate of change is also 7 or more figures, and 
sufficient PTC property was maintained. Moreover, the NTC phenomenon after the increment in 
resistance was not seen at all, but the hysteresis was sufficiently small. 

[0133] In the <example 6> example 5 as a thermosetting macromolecule matrix Instead of the bisphenol 
A mold epoxy resin and a denaturation amine system curing agent 30g (the NIPPON SHOKUBAI 
make, trade name G-l 10AL) of unsaturated polyester resins, It is 0.3g (the Kayaku AKZO make, trade 
name KADOKKUSU B-75W) of benzoyl peroxides as organic peroxide. Used, and carried out heat 
hardening for 30 minutes at 80 degrees C, and also When the thermistor component was produced like 
the example 5 and having been evaluated similarly, the result equivalent to the thermistor component of 
an example 5 was obtained. 

[0134] In the <example 7> example 5 as a thermosetting macromolecule matrix Instead of the bisphenol 
A mold epoxy resin and a denaturation amine system curing agent Poly amino bismaleimide prepolymer 
(Ciba-Geigy make, trade name KERUIMIDO B601) 20g, Dimethylformamide lOg When used, and it 
was made to harden at 180 degrees C by 150 degrees C for 3 hours for 1 hour, and also the thermistor 
component was produced like the example 5 and having been evaluated similarly, the result equivalent 
to the thermistor component of an example 5 was obtained. 

[0135] It sets in the <example 8> example 5, and is polyurethane (product made from Japanese 
polyurethane industry, trade name coronate) 30g as a thermosetting giant-molecule matrix instead of the 
bisphenol A mold epoxy resin and a denaturation amine system curing agent. When used, and it was 
made to harden at 100 degrees C for 1 hour, and also the thermistor component was produced like the 
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example 5 and having been evaluated similarly, the result equivalent to the thermistor component of an 
example 5 was obtained. 

[0136] It sets in the <example 9> example 5, and is 30g (the Sumitomo Bakelite make, trade name Sumi 
Cong PM) of phenol resin as a thermosetting giant-molecule matrix instead of the bisphenol A mold 
epoxy resin and a denaturation amine system curing agent. When used, and it was made to harden at 120 
degrees C for 3 hours, and also the thermistor component was produced like the example 5 and having 
been evaluated similarly, the result equivalent to the thermistor component of an example 5 was 
obtained. 

[0137] It sets in the <example 10> example 5, and is silicone rubber (Toshiba Silicone make, trade name 
TSE3221) 30g as a thermosetting giant-molecule matrix instead of the bisphenol A mold epoxy resin 
and a denaturation amine system curing agent. When used, and it was made to harden at 100 degrees C 
for 1 hour, and also the thermistor component was produced like the example 5 and having been 
evaluated similarly, the result equivalent to the thermistor component of an example 5 was obtained. 
[0 1 3 8] In the <example 1 1 > example 5 as a thermoplastic macromolecule matrix instead of [ of low 
density polyethylene ] ~ an ethylene-vinyl acetate copolymer (the Japan Polychem make --) Trade name 
LV 241; vinyl acetate content 8.0wt% and MFR1.5g/10min, and 99-degree-C melting point of 8g When 
it used, and also the thermistor component was produced like the example 5 and having been evaluated 
similarly, the same result as the thermistor component of an example 5 was obtained. 
[0139] It sets in the <example 12> example 5, and is ionomer (trade name yes DEYUPON poly 
chemical company made in [ Mitsui ], milan 1555;MFR10g/10min, the melting point of 96 degrees C) 
8g as a thermoplastic giant-molecule matrix instead of low density polyethylene. When it used, and also 
the thermistor component was produced like the example 5 and having been evaluated similarly, the 
same result as the thermistor component of an example 5 was obtained. 
[0140] 

[Effect of the Invention] According to this invention, room temperature resistance is low enough, the 
resistance rate of change at the time of actuation and un-operating is large, the hysteresis of a 
temperature-system head curve is small, adjustment of operating temperature is easy, and, moreover, an 
organic positive thermistor with high property stability and the organic positive thermistor which 
operates below 100 degrees C can be offered further. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic positive thermistor containing the conductive particle which has the projection of 
at least two sorts of macromolecule matrices, a low-molecular organic compound, and the letter of a 
spike. 

[Claim 2] The organic positive thermistor of claim 1 with which said at least two sorts of 
macromolecule matrices contain the conductive particle which it is with at least one sort of 
thermoplastic macromolecule matrices, and at least one sort of thermosetting macromolecule matrices. 
[Claim 3] The organic positive thermistor of claim 2 said whose thermosetting macromolecule matrix is 
either an epoxy resin, an unsaturated polyester resin, polyimide, polyurethane, phenol resin or silicone 
resin. 

[Claim 4] The organic positive thermistor of claim 1 said at least two sorts of whose macromolecule 
matrices are at least two sorts of thermoplastic macromolecule matrices from which the melting point 
differs. 

[Claim 5] the inside of said thermoplastic macromolecule matrix - most ~ the melting point - being 
low ~ although -- one organic positive thermistor of claims 2-4 with the melting point higher 1 5 degrees 
C or more than the melting point of said low-molecular organic compound. 
[Claim 6] One organic positive thermistor of claims 2-5 whose melt flow rates are l-20g / lOmin 
although it is low which is the melting point most among said thermoplastic macromolecule matrices. 
[Claim 7] One organic positive thermistor of claims 2-6 said whose thermoplastic macromolecule 
matrices are polyolefine. 

[Claim 8] One organic positive thermistor of claims 2-7 it is [ whose ] low density polyethylene which 
has the lowest melting point among said thermoplastic giant-molecule matrices. 
[Claim 9] One organic positive thermistor of claims 4-8 with which said thermoplastic giant-molecule 
matrix contains high density polyethylene. 

[Claim 10] One organic positive thermistor of claims 4-9 whose weight ratios of the thermoplastic 
macromolecule matrix and what has the lowest melting point except what has the lowest melting point 
are 1:4-9:1 among said thermoplastic macromolecule matrices. 

[Claim 11] Claims 2 and 3 whose weight ratios of said thermosetting macromolecule matrix and said 
thermoplastic macromolecule matrix are 1:4-9:1, or the organic positive thermistor of either 5-8. 
[Claim 12] One organic positive thermistor of claims 1-1 1 whose melting points of said low-molecular 
organic compound are 40-200 degrees C. 

[Claim 13] One organic positive thermistor of claims 1-12 whose molecular weight of said low- 
molecular organic compound is 2,000 or less. 

[Claim 14] One organic positive thermistor of claims 1-13 said whose low-molecular organic 
compounds are petroleum system waxes. 

[Claim 15] One organic positive thermistor of claims 1-14 whose weight of said low-molecular organic 

compound is 0.2 to 2.5 times the sum total weight of said macromolecule matrix. 

[Claim 16] One organic positive thermistor of claims 1-15 with which the conductive particle which has 
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the projection of said letter of a spike stands in a row in the shape of a chain. 

[Claim 17] One organic positive thermistor of claims 1-16 which carried out bridge formation 

processing of the mixture of the conductive particle which has the projection of said macromolecule 

matrix, said low-molecular organic compound, and said letter of a spike by the silane system coupling 

agent which has a vinyl group or (meta) an acryloyl radical, and an alkoxy group. 

[Claim 18] The organic positive thermistor of claim 17 said whose silane system coupling agent is 

vinyltrimetoxysilane or vinyltriethoxysilane. 

[Claim 19] One organic positive thermistor of claims 1-18 whose operating temperature is 100 degrees 
C or less. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of an organic positive thermistor component. 
[Drawing 2] It is the temperature-system head curve of the thermistor component of an example 1 . 
[Drawing 3] It is a temperature-system head curve after the 80-degree-C80%RH accelerated test of the 
thermistor component of an example 1 . 

[Drawing 4] It is a temperature-system head curve after the intermittence load test of the thermistor 
component of an example 1 . 

[Drawin g^] It is the temperature-system head curve of the thermistor component of the example 1 of a 
comparison. 

[Description of Notations] 

1 1 Electrode 

12 Thermistor Element Assembly 
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DRAWINGS 




[Drawing 2] 
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ttj£©1£l*t©©>;H»7Q — U— hj&<1 -20 g/1 
0minT*fc4±E (2) - (5) WrtlfrtoGmKiE 

atw— 5x$. 

(7) Mie^nrmttiS^vhy->-?xA<7Ky^b7 
-r>-efc4±E (2) - (6) ©i»r*i*0**BiE1* 

(8) WE»Rl«ttK#*-7HJs/*x©5 4* «* 
»jSfflttl**©tftt«SsKyx?-u>-efc«_tE (2) 
- (7) ©lvrfcfr0*«KjEtttt-9-SX*. 

( 9 ) HtrK&nTMffiBtt^ v K 'J -v * xtfMMMf 'J 

u>**t?±c (4) - (8) ©Lx-r^©*«6H 

IE WW— SXit. 

(10) »EIMtt»#*7MJy$X03fc, a 

*.«jS©«Lxt©t»<»RrattB» ; f-Th"jy^xfc 

*t,l»^©fiLxt,©«t©«*ttA<1 : 4-9 : 11**4 
±E (4) - (9) ©l^*l3^©*«JliE1*tt-9— 5X 
*. 

(11) nBB«1bttiR#?-? h <J v O X k fJES»W 

■ttI»*Vh'j7>Xt«)tltttf1 : 4-9 : 11? 
fc4±E (2) . (3) *fclt (5) - (8) 0)l*?tl 
fr©*«BjEKtt-9— 5X4>» 

(12) EEa#?*a<b*ft©MiA*t 40-200 

°CT<ifc4±B (1) - (1 1) ©L^r!h.4xffl*«*jEl* 
14-9-5X4". 

(13) BJEffitf* *a<b*«©#7- a*>< 2 . ooo 
filT-e*4±E (D - (12) ©l*r*Lfr©*«ajE 
WW- 5X*. 

(14) S(rEfi» : F**ft*!|jsA<5aiS9 s» * xr-fe 
4±E (1) - (13) ©lx-f*ifr©*aMtiE#14-9— 
5X4»o 

(15) nBfi5^*ttft*tt0BU(. ItJEiS^T 

T h'J-V^X©^I+a*©0. 2-2. 5*1»*4±E 

(1) - (14) ©Lx-f^©#«l»]E#tt^-5X 
4»„ 

(16) mx/<<r9tt©ftjB***-«*atttt?*t 

Ettl-aftoTLx4±E (D - (15) ©txf*L^ffl 
*«M]E»tt-y— 5X4». 

(17) EEB»^ -7 «rE«»^ *«<b 
*a fc cfc tfUlEX/ W tt©?gfi * * 1 4 »*ttfi^© 

a^**. ex;ua*fcit 7^yp-f;uai. 



(5) 
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«asLfc±ta d) ~ (16) ffli*r*ifr©*ttitiEft 
te-y— s^. 

da) mE^7 >** ??y tr=juhyj« 

h + vv^V^fcltf^JU h 'J I h-*-»7>T-fe4± 

IB (17) ©*MliE*tt-9— 
(1 9) MfESSfrl 0 0°CiyTT-$>4±SB (1) ~ 
(18) ffl ivfih.fr ©*«*IEWt-»-- 3**. 
[0 0 1 7] 

Ml **W(D*«JTiE^tt-9— 5X*li, 

x/U *tt©£i££af 4a*teJsiT££i:t©-efc 
«. »»?7h'J»^XtLT:it l»jS©a&4'>&< 

4o 

[0 0 18] *»WCI4 % X/^^ttfflSHfitttii 
atttt^fcSHTl^ffl-C. J: y h>*jum 

3([*<git*t^f <fcy. attcaatttt^tttaLTai* 
aa«ta*<ab*i4. aatttt?mainifla<att 

©*ffli:tt;«LT*#Hfc», Mf^B»l-ttJ:y*tJ5i:a 
fct5^b##b*i4o 

[ooi9] afl-^aaftsafcaas-t*. 
aa^aafl^aaaai:: «fc o tias±» t i t 

ttX#^£M«M&*£?-4a£fctt^T;S£-Sftlffia 

4«#^*«fc$a*ffli^ci:-ceai=Mffaata 

8+4 Ci*****. Lfrt, *«artt, RM4 0 
-2 00=0, *6I=»*L<I*4 0~1 0 0t©ft»^ 

*«fc***affa«r=a^4^i:i=j:-3r. n*aa 
£2oo°cmT, *6»=»*L<iii ootiaTic-r* 

T'fc4„ 

[0020] £blc, *#6^T-I±. '>&< it 2 a©X 

»?7s«jv9xtm»4. a#*aafc*a*aait 
a^flwcaa-ctt. aaroay, «#^*«ft*a© 
*Btta#«i*fc»i=. »#-r«i:a*©»«*«ar<t 

i». a»^-5?h'Jv^^tai»*zti=j:y, »fm© 
cc±:*<-e#4= a#*vHj?*;i*2aia 

-t, *{*Ml=f4, aa®att4KaattX#?-?hy« 

^x*2ia±. *fctt, 1 au±a*aatta#?? 
K'Jvmi aja±©a*fl:tt x#*v hvvtxt 
*ai*«t, atta«tt##ai=a±u ei^aaast 
t»^a©**<E«tta<btfr9aLrft*ica-3-ca 
#£*i4 0 »i=. KaxaaaRa^ffiaa«rRii(=fe 



[0021] *Hiflt a#?aa<b*a®a*f::# 

5**ft(*aaa*aaLr»^»©*#JEcastaft* 

»TL»4A«, XtfT-V h'J v^XftL-Ctt. «»^*a 

ftaaoamfia^aai=ai^=»i=aai=an u - 

a«>»^-C*a ; f4«*#<*»LTL*5. *©fc». 

a^aaft^aiya^aasa-r*. *fci*. 
Taa>aaa»^ v k y v^xizaa^aaftaata 

*LTaaa*wa-r4. 

[0022] ccf. a^fflaattattiia^v k y 

ai=ai«raiiaoKaai£K^? h y >v?xt lt 
»a<taaa*yx^u>t. afl-^aaftaat, a 
atta^isa^fca-cii. fi^aa«tt^*«««a 
a<b*«a6#i. ttft^ayfiLrt-troaaattitau 

SUmztiZ). LfrLfcfrb. d©i,©l±, fifetfrlgiQ 

Lfc^^bizupa-rst. aa±*££ti::ttaa*t* 
*-r SNTcan^t. at, aaai=aa»?*a 
fc^aroaaj: y txi*a*frb«iaA<*'>u aa- 
££&«© t xf y *i^ 0 asaaj: y txi* 
aa-eataafraa-r-s-ttt, ataaa** Lra 

^4t*l=*#ftBai=4:y5 4. NTCSftlt »rT 

atta^taatttt^-i: *m*fc*-et.jib:h.4B* 

7f, «tafraJPLf=aa3lE$3lELait4Ci:lcJ;y < * 
jWa'>*4fc#jt&*i4. Joai$©IlttfflJ* 

•fc y t a^aafr *> «fita*<a'>-r 4© t, a csa t a 
^.t,4x4o «»^*«ftaatta«a*yi^u>i=# 
*ltl»4*\ a*tti=a0?«aa#a4<aa-r« 

^fcaatttt* ©WEattaaicfic y ?4iawi 

4, 

[0023] -7j. fi»^aa^^^0»aizj±KMia 
t>«aao*y*u7-f a*tf«ea#yx*u:/ 
at, a^T-aafc^at, vatta^^tai^x-e 
i*, Mf^*aya-ri:aaafit<oa»&a»fr*6*L 

4c S«j§ffl*Wl/70lt «tt^a«<b£&A<» 

a-*-4att*i=. aa-^aaftaataafrat^fcftiz 
-suiS»LrL*5„ «aa*y*u7-c>iiaa*a 
^a^#-es64fc«>, aaaaaai** 

^#U7-i:iktt-r44:«aftl=a-r4»B4<ftU. * 

©fc», -aaaLfcai=aa-r*t+»ttaftf * = 
iLfc**w*0T. n^^aysr taaast^a 

^fcaJdQLTL>< t#x.b^l4o 

[0024] *2SBj#bi±. nao)A«:4aaattXA' 

^vh'J>v^X$2ajj|±flfffl-T4, *fc(±. llGLh 
©»PiattX#^v h'j'^xii fflJU±©^bttX 

*y, aaa*aa>NTcaa, aa-»taft«©tx 
t- y vx, ^aaftaa«tt4<*«i-aa**i4 - 1 1 
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ft, »»*»0«iflW«a<fty. »«tt»^<DSE5iJA< 
*<DIS». *ttii**<DNTC«ll. ;SJt- 
SfciffiigO t^f'J i/X l±/J\ *< ft 4 £ # A 6*1.4. £ 

[0 0 2 5] ftfc\ *MRI5g-10294(H». 4*^1858-5879 
3*, 1^162-25694^, <fcBflBB54-16697^, ft'it¥4-37557 

MI3-67322^, KMBB62-290854. |^62-181347#, 
H63-307684# ($tfF»#m25864864|) , ft&¥8-1 2791 

*W¥4-306582**ffl#^<|lz, 2aui±©»Rlffl 
tt»#^-7 h 'J v2X* ffll*fc*«»iE»tt-y— £X 
S, = 4i*ai*feSSa&ffl**ft*«tfMii<£:h.Tli 
4c LA*LftA*6, ±Efi*ttt, fi»?««4b#«* 
m*4C£l*£< jS***lTl*ftlv, C*Lb<Ot<Dli, 
**BJ! £ it o T«#^ * *KI=ffl 1% 

ftUCDT*, fcXr'J vX0)£#*+#T-fcy, ftlzfcjt 

■b^-y— ©ckaftfflj^icitasft^o so*** 

l=NTC«jR36«JI6*L4. Lfrt, SMtttt^i: Lt* 

#4*tWflS»i tmt4*Tt»ftt». *$SSBS59-10294 
0#-ett. ft«l::a«tttt*H£f=«*L, ay SUM 

l±B<, «ia*<b*a>ffi«A<ft<, *(D«yiiLK«l= 

«fc4S*tt*Ba*ih.TliftlV, £fc, ffiCOtODt, * 

[0026] 

lf&mnm<r>W*m jut, *»«l=oi»TBai=KW 

-T4„ **wa>*«ajEWt-y— sx*ii, HA®*ft 
4'>ft< fc*2a©ttRratt»#?vhuv^x. 

L < l±»^A<4 0-20 0%O««?*|ftM& £tf 

x/W *tt©*B**-r4«*tttt* 
4„ c©w»-efi, **£*a*a£& (dsc) ic 
tei+4*tttf-^©ji7aft*ajfi[i^3. 
[0027] »pratta»^7h'jv^xtt, *sntt-e 

t**tt-e*ffl^*ct4t-e*. »f=*B**iftiv&<. 

*!HL»*iA*fft» 

tt#a&*i4©T»»*Ll\, 
[0 0 2 8] **«f=m*6:|t4»Pratt»# : F7 h'J 
•>^X<tL-CI±, 

i) #'J*l/7Y> («Alf#'JX^L/» 

ii) 1«*fcl*2»Sl±«>3*-|>7-r> (flAlfx^u 



y v-*(4T'«fiE$4if==i^'jv- (0ijAifx^u>- 

-) , 

iii) /\py>S^ijT- («|itl^'j7-y<bt*-'jT 

tf'jT" h7 7JI/tOlfU>, /K'J'sdF+t-^^P 

-, ^u^bf-ju, ^'jjsftf-'jT>, aaib#ij 
^bt*-jk ttaft*'jxyu>, aaftTKu^nei/ 

to >, z^t,fl)3 7K'jv-^ro«*^/Kuv-) , 

iv) *'J7 5 h* («Alf 1 2-f-fP» , 
v) 

vi) /K'JT^'JP-h'J^, 

vii) a&Riitex^x hv-. 

viii) /K'jx^u^^^-r k, /K'j^ptfuv^*-y- 

-f K, #'J7-lz$-;k 

ix) S»RTS143Ett-l2;UP-x, 

x) #'jx;u*>a. 

xi) *'Jx^U7*'J U-K tf'J*^ 7^7 
20 >J U- h**t*lf 6*14. *i*Mlctt % S5$a*'J x^ 

u> [0"JAif, iSS*yWiz-v<;x2 1 o o j p (=# 

E;fi^b¥$Sl) , SSiS^Ma r I e x 6 0 0 3 (7-f 'J y 
7XttSl) , iSp D H «HY5 40 (B*#'J>rA«) 
»] , «»S*'JX^U> [0!lAli, ffiffi«LC5 0 0 
(B**'J^-Aa) . S5» d p*DYNH-1 (.3.-*^* 

-tu h*a«) , +$j$*yx^> [«,?.«. a 

S«2604M <.Ji)U7&&) «] , X^U^-X^;U 
7*' Jlx-h3tf'JV- iSp D B *DPD6 1 6 

9 (zl-^v^-mV KttSi) *] , ifl/>-PSf 
30 -^*|J7- a*45LV24 1 (B*tK'J 

^as) «] , xTLx>-7^';;uKp^yv- [a* 

If, iSip D n *EAA4 5 5 (^^>r5*;u«:S) If] , 7 
-T^/V- ffl D D B */W57>1 555 (=# 

^> [«IJAIct, fflSq* K y n a r 4 6 1 ■ 7 K 

«] , 7^bf-UfV-fh77;btOI 

^b>-^+^7;u^p^p t°u>=i^'jv- [«* 

If, MA« Kyna r ADS (x;U7 ■ 7 h^AaM) 
m ft<b*A<*lfbH4. 

40 [0029] ft& Rratta^fflaavis^ 

1M wl± 1B-500 75*§JtT-fe4 = t A<» * LL^ C 
[0 0 3 0] **WT*I±, C*LbO^RrattS»^^2 

aw±ffl^4. 

[0031] a^attaa*®^ at«ja©«^t 
© (ffiBjsoDttprattK^tL^) <7)»^i±, 

*a^fea>»^d; y 1 1 5°ciy±, *i= 2 o ~ 3 o°c 

&i*zk *<sf s l i\ «njaawattx^(DnjA^c 
tij;y»^t, fi^*aft*tt<oanB»i=a»?^a 

so <siPiA<fe4o ftadftRrattK#?®HA*<c*i.j:y£ 
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U<b, tt#**«fc**©li»f=J:«a*fcttiS<»±* 

tw< ft««iR]*<fc4. KHA0>»arattK^?7 h y 
y$x (*t«ia©ffi^t.fflti»<»RrattK#^a)c 

fctt»3) ©MAI*. «»^*«Hb**©HljfiJ:yt,3 
OlCm±. 1*1=4 0-1 1 Ot»l»Ct*f»*LL\ 

■ijia»RrMtt*» ; ?-©iBjfi4«z*i«ky*^i:. ;i«sj$ 
A<iS < ft 4 fc ©ff.4HF*ait*tt©ft*ft:*t& c pifig 

©*»**»CCi:4qiL<a4*|Rl4<fc4. tiHtdft 10 

^ratt**** ©»* t «n Aift ^r»tt»»^ t © 

»4, 2 0°CJa±, 1*1=2 0~5 0°C-pfea^i:j!i<ff* 

j5I4, iltt, 6 0-1 3 0fefc4 = i4«»*Ll^ S5 

*L< I48 0-2 0 0°C, 1*1=8 0- 1 5 0°CT**.5C 

[0 0 3 2] «HkAa)»nTSttff h I) V*3 

^©ASTM D1238-eS*^^4>;Uh7P-U-H (MF 
R) 14, 1 -2 0 g/1 Omin. 1*1= 1 - 1 0 g/ 1 Om 20 
\nT'&&Zktf&£lly 0 M F RA< 1 - 2 0 g/ 1 Omi 

^st-fat* (»^) ©$»/*#©*&«£»< u * 

MFRA«Z:h.J:y**l^ C#?ffltfls4* 
©?8tt&*©;8IlfiK#©*;JS£+#a; < * 4 c t A<B»f= 
*y, aWHFvhy ?*x, tf#?*a<b*tt&£(fli 

mi4f&*©#tttt»*j!)<*<bL*>i-< tt««n*tfc«. 
MFR«iz*i*y**t»t, <E#?*«Mbftft©?tMR* 

©*IHrt»<D«6*Aqi<ftyr#, **W©S(i*A<5fct3 30 
*iT < «tt. K#*7 K ') -v^X. tt*HF-*flMb*tt£ 

[0033] «ltd<Di»Rjffi V h 'J •> * X t L 

^'jy^;U 72'J U-K^©* 

:/*37Ky7-jWff*L<. 1*f=tt**#yx* 
U>, X^Ui/-ft»ex;uzi^<J-7-, x ^U>-7 
$yju||=i#y7-, *T*4,te£S*y x^i, 
LU. 40 
[0034] h'Jy^XtL 
rtt, a£&Mdu *IWS***1- 4©-c» iSEJttf'J 

If U>£ffll^i> C t A<1*l=#$ Ll\, 
[0 0 3 5] iS£S*yif b>©ASTM D1238T*S«^ 
h7P- U— h (MFR) 14, 3. Og/10 
minfelT, 1*1= 1 . 5 g/1 0miniy.TA t i?;£Ll* o MF 

R*«c*ij:ym^. *mtttjtA««-rafr. #tt©££ 

ttl=S(S4*lRlJ&<Jl&;h.4. M F R©TIRtt1*l=<Cl*i«. 
M1%0. 1 g/1 OirinSflTCfc*. 
[0 0 3 6] Sgi<0. 9 1 0-0. 929 g/(rfa) 50 



t©t4<£8&7Kyx ; f bVtlUV 0. 94 2 g/cm3 
Ja±©i©l4S&Jt#'Jxf uvil^,, iSWRitfyi 
f UM4, SEj£, 1 0 0 0ftEei±<0KE7 

ft. M4Mft*#fc. S^'Jifi/Mt »+SE 
KIT©* ■ i£ET, a»£Jlttij«£ffll^TEft7-:i-> 

[0037] **w-eit. naaji&tftrattftft? 

Vhy5»^X3«tt±*ffJBLTt4»**3ftl^ % MF 
R3. 0 g/1 OminmT©S53BS#yxf U>£MF 
R 1-2 0 g/1 0min©«e«?|«yxyu>^U7 
Oi3^>j7- »*L<f4ttS*tfyx*b>*ffl 

[0038] KHjAOMRTSttiR^? h'Jvtxkto, 

»jft©»pratt»#*7 Mjv*xfflMit. o*y, 
«t Md©ttLt * ©£ ft < fcnrateiStt^ 7 h y -v * X 

£*i«A©ffil^©i:©MtJtl4, 1 : 4-9 : 1, 
1*1=1 : 3-8 : 1 = U\ fiMjAttRT 

iiti»?7 mj ^^x4tz*ij:y*L\i % smaast© 

h y -v^x^tij: y/frfcut, »ta«»Ja«©N t cm 
»A<M?,*xfc y , txx y vxtf** 

[0 0 3 9] *fcl4, ftftaeftMtJEtttt*- 5X* 

li, d>fc < 1 1 1 a©j»RiSttS;»^-7 h y v ^ /> 

tt< * i «©*HiHbl!tK»^-7 h y ^ x . Sf*L< 
I4»^A<4 0-2 0 0°C©<S»^tHb^«3fc«i: tfX/i 

[0 0 4 0] »pr«ttK#^l=-3L^rtt. 7h'J«^X 

ffli>*»*i=BtWLfct,©fcn«-e*y, ffi»^©isiBi 

BttK»*fcWHi©t©4«»*L^. o*y» itpiatt 
S5»^©»^I4, ffi»^**ft*1*©iBd*yt 1 5°c 
Kl±, #l=2 0~3 0 o ca^C<tAtff*L<, f»piatt 
iS5^ -7 h 'J ^ XCOASTM D1238T-S3S* tLS ^ ;U h 7 
□ — L/— h (MFR) 14, 1 - 2 0 g/1 Omin, ^l= 
1 -1 O g/1 OminT-fe-S- L^ 0 IftnrMtt 

^u>-KKt*-;uzi^y v-, ifi/>-7^ 
=i^'J7-, /K'Jxt^t^'J u-h, /K'j>^;u o 

^) U-h»©*U7-f >»35Kyv-!6<»*L 

<, tti=(fE*flE5Kyx^b>. x^b^-w»tf-;m 

SS'Ky if U>A<»* LU 0 

[0041] c©«^, MjA©ji&«Mqratt;Ka-?7 

'J 'V^X 2ftJil±^#ffl LTtA^^^ftL^A^. MFR 

1 -2 0 g/1 onin©«*a/-Kyx^b>^u7-r 
[0 0 4 2] «HaMbttK»^7 h'J vOXk LTI4. 1* 



(8) 



!f#Bfl2000-200704 



'J =i->«flfi#»* L < ffll^*i*„ 

[0043] i#*^«»tt. *JH=fi(6tta>x#*^ 

«ft«-c«fc (Stt) Lfctcorfcy. \Zx7x.s-n, 
A|ztt&3*i*>f 'J S^ux— rJUfi. ->yJHX 
xJUSL yyWSVS, M£r=#a$*i.«. ffl 

^^tA<r*^So **Wt?i±. ;:*i&a>+-c*. ?y-> 10 

vJUX— r;u£L t^tt'X^iy-Ml^fflMC 
i A<»* LI*. fflL^4lJt«**>il*«)x*+->aj|l* 1 
0 0~5 0 0fI]£j!)<#£Ll*. Wkffltt, SLZWHUzii 

y, ttitfi. jg^Miz^a^nSo mnmm 

T% *'J75X it****!. #'j7iy-Jk jK'JjUU 

^v>7^-hms. mmmit. x#* 

^£l^±roS£tt&<hk*£<DT% 3«75>!8K <f 5 
tt*£l4, *»*t<Dtt^ifWb 

-r*t,©-c. 7xy-;mm. j»5s 20 
**b^-c?i±, ex 7 x y -;u ah** 2/itft®a<b*l 

iLTtt, attttB. *f=JKy7 3>»fe*tflMt** 

«fflt^*cfc*«»*Lt\ «ft£#i4ai:*to*ii4,fc 

[0 0 4 4] CfflJ:3ttxiK*i>tm. WbffllimiKd 

(ttlB) > xt>zL7, xiK*-h (SgftJN) . 

[0 0 4 5] ttHMeuxXTJUMNi. ±l-*fi&fQ- 
&*IliL<l4=Jt*B*££ffli7;U3-ju££±tt;i:L 30 
fc^'JlXf^ (»fHOOO~5000ai|) £§g 

ft^WW'JUSafraailfcfcfcaaiMMH*: LTffift 

ft lt *»wefflL^4^«n7Kux^Tr;ua>fli 

-fV7*;H*» irU7*;Ulj&<ff*L<, 

Jl/i LTtt^atU^^'Jzi— JU, x^u>^'j3-;u 
tfff*Ll*. f-^ty7-tLtimu>. v7M 40 

ju7$u-K t*-;uhjux>*<»*LUo e-^u^y 

T-©E**i4a*»«>*Ltf«i:L^, a*. 77jma 

*1mollC*fLT 1 . 0-3. Omolggrefc*. *fc. 
£j*lSKfclt5y;Hbl*.it, Sft^tt©iSUI^©f=«) 

WbfcfU4a»fc*>*itfJ:ii. 

[0 0 4 6] COTAaft^ttlPJK'JXXTJUItKlirPJR 

**ixfcy. a**«»x/K7. y ^, siLftfiE 



[0047] /K>mskix % »a*gji=j:yis*ai:i* 
»ati=*ai**i.*A«. ttinasatf'Ms h'rot'xv 

U-f 5 KSjK'J -f £ Ki<»* LI*. t*X 7 b-T 5 KfisK 
■J-f 5 Ktt. HUM*. «(D^tt««*i:©fi(6. 5?# 

te7 s t a) v-< *;u#in£fcfc * IM4 s?x >S t <© 

Diels-AlderEl£H£*JfflL-C«ftT-£*o 

fij£lc«fcoT»C,*l.*t:XVU-f 5 5 KttB 

A<#£Ll*. 3f*Sv7 5>S£LTI4, v7 5/v? 

[0 0 4 8] £»J:5tttf'M 5 KttWJi4*lTfey, 

[0049] #'J^U*M4. /K'J-f Vi*7*— Hr# 
'J^--JKD«#Jnfij£x»b*i*. tKU-T V>7*- h 
<fc LTI4. ^SJ«lSi:flgKSlS<!: *<&**<. 3?#8i£A< 
»£L<, 2. 4-£fcl42, 6-h'JU>yWv7 
*-k S?7x-;U/^l/i?-f V*>7*-K 
> i> •< V •> 7 *- h « A<ff * L < M V & *t * . * ') t- 
Mztt % tK'J tf a-;m©»Ky x-xJUtK 

•J*— ;k #'jixfA*'Jt-*, 7^'j;u*'J*- 

Mttl=l4. 7 5>S (K'Jx^l/>*?7Sr/»0>3«7 
-H, X^^-X^-f hx-h«0>*«MIR«ffl^«C 

b#»*Li\ ^fif7;u=i-;u> *I7;> 

[0 0 5 0] ^<D«k5ft/K'J^U^VI4Hi«**lTfc 
□ □*-h*36*fc*. 

[005 1] 7xy-;U«Bgl4. 7iy-^t*;l/A7 

;u^t KW<07;uf r t h*t*fij£4#r#e.*L. 

h7 5>«0>lii«3(iJti:tlciQSft-rsc«!:r'ffiftL. « 
l4»tt«#«TT*fi!ft-r*o **BJT-I4. 4f*6tfflt» 
[0052] C0)J:5&7xy— ;U«|gl4mK**lTfc 

y, ttt^-^^-f httS!!x = 3>. HiEftfiE 

*o 

[0 0 5 3] i/'j3->«f»tt. £/P**>**fl>liy 

ifig£A^&b*t*v'Ja->8tJig. *fc. 

ft. *'Jixf;^l 7*'J)U*tt, i**y^tt. 
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©***{* £*BiiB<b««-eaui l tz v 'j =i->zf 
a, 2aa<b (rtv) Rr^iSi^fciWjQStDv'j 

[0 0 5 4] C©J:3ft«>'j3->tHfil±i1iK**lTfc 

y. bimuml ju^^-zv^s, ass 

v'J =i ->$©#«-> 'J i/'J =J->Uv> 

ftA<ifc4„ 

[0055] ffii>4f»«'b»ttrBl4, Bfa©tt*&. 

i=j6t-ca»a«r4cfc4<-c#*3s< s x#* 

•>«B, U xXTJH*B*m*4c fc #tf * L 

[0056] ftgfcttXft? v h 'J v97>k BwattX 

tt^-T MJy$X©Mibl4, 1 : 4-9 : 1 , <fo\Z 
1 : 3-8 : 1 T?*4 Z fc Ll^ K^SttK^ 

VSU^Xtfcfi.fcySi^ *D»lSSi©£S14;!)<«£ 

Si. 

[0057] nw* h u i4±ia©4 5 tam^sm 

ttttB (BBL TUT , M«<bttttBT<*tf» 

*l* = fc*«ff*U^ «£lc4oTI4X7Xh7-£ 

•^TlvctJilV, 

[0058] 

«A«2 0 0 0SflE*-e, »*L<I41 000U*t, 

* icff * l < li 2 0 0-aoo ®ttAtt*irefctii* 

Wf=«HI4<EH*<, ftB (2 5°Cg£©j£8) T'WH*V 
&4t>©#»*Ll\, 

[0059] ft»**«MbfMfcfc LTtt, (A 

?!y*Xft©5»X9"./**, «BX9*$X, M^S 

y $*©«»: 3 ftX«9 V *xft) , 
MS (JlfcWlzli. Blfi$fel4n<*Bfcttdii«t.©) 
ft l 39*x*ato*#tt, K4b*£ (*{* 

»f=tt, at*«2 2Jsi±©7;u*v«©it«SMb*j|s 
ft) , Kttlk (Jl*tti=ii. BBBi 2iii±©7;u*> 
X©Xa&<b*B©BBB«) , BBBxx-rA- (JM* 
Ml=l*. *XB2 0U±©*ftlBttBJ:j<?JU7jU3- 

^ft©««7 ;u =i -;u t * 6 ft t> *i -5 an Jg8fi»© > ? 
;nx^;Hf) , IM7S K (JlftMttt, *u>f> 
87 5 h\ 5 Kftfc*©*B»BKB7 3 K 

ft) , JIMSITSV (JU*»f=fi, eeX«1 6W±©« 
KM17S» . X*R7;u=i-;u (J|(*wi=i4, 

»1 6Jil±©n-7;U+;UT^n-;U) s 4ft/<7 7-f 
>ftfc*Tft4^ C*l&S(**JMkT% tL<l±ftfflL 

*aMb**i4, #*»©»ik*A»ic-r4fcfti=. x# 
k >j ?$x©«tt*ftaLTasMRi-*iii 41*0 
tt#^«fca*fcLTii5»x??*xa«»*Li\. 1 



[0060] c*i6©iS»^ft«ft**i4. m«**iT 

[006 1 ] *£BjjTJ|± % nfRIAtftfS L < 14 2 0 0 
tttT, *6I=»*L<I*1 OOtiaTTf***- 
**BttfcLTl*Sfc©, «»*«Hb**fc LTI4, 
»£mpA<4 0~2 0 0°C. * bl3»*L<l440~1 

t©fcLTI4. /<77<V9«^7 ^h5=i 
-9->C24H50 ; m P 49~52°C, 'v*-* MJ TP 
>C36 H74 ; mp 7 3 "C. Bfl*HNP-10 (B*» 
WttW ;mp7 5°C. HNP-3 (B*«4IM±lt) ; 
m P 6 6°Cft£*) . 7-f£P?'jX$'j:/9>y?X (M 
*I4\ Bp°p* Hi-Mic-1 080 (B*tt*tt 
St) ; mp 8 3'C, Hi— Mi c — 1045 (B*ft* 
*t«) ; mp7 0°C. H i -M i c 2045 (B*fMK 
ttB) ;mp64lC > Hi-Mic3090 (B*M 
tt«) ; mp89°C. 1 04 (B*5;fiB«Sttt 

SI) ;m P 9 6°C v 1 S5V(taDv<?X (3*5;* 
BBtta) ; m P 7 0 o C5i*) . ISttB K/v 
>H (B*fiHblt) ;mp8 1°C. Xf7 'J >B£ (S^: 
IMbS) ; m P 7 2°C. A;U5^>» (B*«lbK) ; 
m P 6 4°Cftif) . U8K»XXx;U 77+> 
WWUXf* (XRfbAK) ;m P 4 8 6 Cftif) , 

mm»7z k * u-r>B7s k ca*«<b 

tt) ;mp 7 6 0 C) tK'JX^L/>9 
•v^X («>J?Ll4i8Sn t p*H#/\-1'7-v^X 1 10 (H^C 
a^Ifttttt) ; mp 1 0 0°C) . Xf7'J>il7; 
K (mp 1 0 9°C) . *^>M7Z K (mp 1 1 1 
°C) , N — N ' -^ly>if^^>J>m7S. h* (mp 
157°C) . N — N ' -vtW^7vf>i7 5 K 
(mp 1 1 9°C) . N — N* -^+-9-^^U>t*^-1 
2-bKa**^f7'J>l75K (m P 14 0°C) t£ 

IB * 9 •> ^ ^. Z © IB # r? v 9 X I c V -T ^ P £ 1 J X $ 
•J>'7v*XtB*Lfc*©-C*o-ClH]fi*4 0~2 0 
0°C|zLfct©t»£L<ffllx3c<trf)<-e£.5 0 
[0 0 6 2] tt^ft«Mb**(4, ■fPM«:J:oT 

[0 0 6 3] iS»^*«ft^«©Ml4, h ') 

vl* (Wbflft^^tr) ©#ItS*©o. 2~4fg, 

ttfco. 2-2. 5ft-e** = A:3&«»*LL^ C©;I^ 
JtA</hS < ftoT*mift*i©Ii«'>4< 44 
fc, *fii»bft3a«+»»6*il=< <SoT<5„ fi»|= 

S*tt*«*# < &otfi»f*M^ia)i^ < 44 

fc . ft4TO#*tf 3M?«MI=*f**t** < 4 
*. #*tt«i : f : t©S^A<ffiltl=4oT<4o 
[0 0 6 4] **W©**JljEfttt-9— 5X*I4, *M 

(dsc) r% fflufeiiftattftft?-? 
h 'J -yf ^**i-F*i©BjSf*ififcff#^*aMb**©B 
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lbttK#* V h'J'^Xi ft RTSttfttt? v h 'J * X 

t #34 L T#£1-ft « A« 

[0 0 6 5] *ftWI=fflL>4X/W^tt<3!)3liB**t-* 
B«tttt?l4. HI, l$A<$fiJft£jg£to-;;fc*a^ 

4*&»rt4*i-ctey. feg© 1 /3~ 1 /s o©s£© 
n*ttfflx/w^tt©»BA«ifl©tt^iz** (Mi 
o~5 ooi) #«■*-**©•***. *©*raii#a. i 

f#lzN i «t»*Ll\ 
[0 0 6 6] =fl!)J:3<t*«tttt^tt, HI, Ifltffl 

»Ji=#£rft«H*-efc-oTtJ:i^<, -*tt*#i o~ 
1 oooBB*«*N=Bfty:i*tt**»BLTi»ft:: 
£4<»*Li*. $Stt©4,©izi± % -«-*tt*4<#£L 
T*J:l*. «r#©«iLTl4. X/W*tt©£fi£t.O 
Btt©=S»*JU/<*$Wfcy, (Sffl* I NCO Typ 

e 1 2 3-'>W55f (-fVattB) iLTi&B* 
♦LTfey. *<DWMlL&tt3~7 um g£, Bfrttffl* 
Bl*1. 8-2. 7 g/cm3fIJS, ftBBBfiO. 34 2 
~0. 4 4m2/gfSJST-*-5o 
[0 0 6 7] ff*L<ffll>b*lftfc#©0!l£L.T 
I*. ^-r^yvhtt^V^^y^fcy, i8S n a B *IN 
CO Type 2 1 0. 25 5, 270, 2 8 7-v 
(-f>3tt») tLTHJ|fi**LTfcy, d© 
?*,INCO Type 2 5 5 , 2 8 7 ft<tf$ L l\ 
*LT, *©-*«*©¥*&««!*, #*L<liO. 1 
fiLt, J:y»*L<liO. 5JU±4. OjiniaTS 
JfT-ftfto C*lb©?*>, -JMS* ©¥i$ltt£l4 1 . 0 
fil±4. 0/imiaT#Bt#*L<, Ctil=¥4ltft 3( 
0. 1/iml2l±1. 0 /jm;fcSS©t©£5 oa*%JiTF 
B*LTtJ:li. *fc. JUHtOft&ttO. 3~1. O 
g/cmSflJt. Jtj&ffifcliO. 4-2. 5m2/ gfijtT- 

[0 0 6 8] ftfc\ ^ffl»*©3F*ttai*7-rv->i- 

■ -y-^jz-^a-cBSLfctro-cfci. 

[0 0 6 9] C©±5ft»«tttt?f=Ol^Tli, ttM¥ 
5-47 503^i, *B^lt^537 8407^BJ 
*»lcEB**L-CH«. 

[0 0 7 0] *fc. x/W*tt©SiS**-rftWttett 4C 

^©ttiiz. *u»»i=»«tt*##-r*fc»©iiBtttt^ 

#B«B*-#:/?5?2. V^-Jy* Hti-*:/? 

4BttaftBtt£«©BBB*«tttt?. j* 

tt. 7u-?tt, tt*R«©*Btt?. Hfl£B»«& 
B («a-hz.;^H|) *&?■, Kft$>^7>> 3 
lb^$>, gfcvJUn-OA, SHb^$>, 
>, *^fc*y:?T:/»©4»7 5?**a§«tttt*- % * 

fc, ^BB¥8-3 1 5 5 4^-, IS19-2 7 3 8 



ttflDSfi^-r^BBtttt^ ©2 5BJ|96JaiTi:-r4C 

[007 1] BBtttt? ©BBtt, K 'J >y$X 

fctt5WrtMt£»©*H-M (gfcffl* 
#©*««) 81. 5~5{ST?fc4;:i:i&«»*H.\, 

zfflffl^ik^* < ttoT««tttt*©*a<'>ft < ft« 

ftoT<*„ fiSfzBBfttt^fflBtf^ftfti:* 
ft«tt*it*4<»6*Lr=< <«cy. *B-fta**t 
BBlcftoTSeS LfcWt4<B6*il=< <ftoT< ft. 

[0072] afciz. *JMH©*BftjEtttt-»- sx*© 
BBaftironxlMi-rft. IJpIMttS^vhU 
X t B#?*afc4«l t BBtttt? t ©B«fi&»©7J 
*l=*yfrjltfj:<. fttB*0Xl'B<qrfltt>#?-7 

MJv$X©Hh56Lt©a*. »*L<tt«jj[±y5~ 
4 otBL^BB-e. 5;u-V>n-;u»i=«fcy 5-9 o»w 
Bas«*sh.li.fcl*. *fc % fc&frCftftWBttffa? 

£BMB*$fefiigtt>t>-eBftL 
B#LT*J:l\, iS«a-e»pISIttS»^VK'J-v^X 
tffi^^Bft^liiBBtttt^ttBd-rftB*. ft 
pTBttSI^v h 'J y 9Z£J:i;tt#?*«Mbftft© 1 
«JU±4«»«M-«»tttfflLV BytDftqrBttB^? 
h y v 5 x fc «k tffctf* ftttflsfttt t BBtttt? fc $ c 

[0 0 7 3] Bttfefi. Hr£©»*©5/-h»ttl=7lx 
XfiEM-ffto fiEHI*, SA;£, WL-tti L**-Cff;ttf* 
t». BBBI=. BBCrtCTffiMBStllL-ctJ:!.!. 
*«7Ssil±, fiSc^tiRftSgm. *«BB<b«!il=ift<b¥* 

->7>i6*>v^y>^*l*^7 7 HtL*syJ-)\, 
**«^fi(6tft*S6«*4<fcftA<, *SE«^ft5-<t 
Wff*Lt*. *BI=. Cu.N ilf©*B««^ftE» 
Lfcy, WWH^-X h$££*TLT-y--SX**T<t 
"Tfto ^UXBfflfcBa»Bt*BB*l=ff-3T* 

[0 0 7 4] ftpTBttB^ T h 'J -y^X 

iB^WBft^ttfcBBtttt^iOB***, t*n;u 
B*fcf4 7>'JB-fjHt. 7JW+5/*tS 

=*ii=«fcy. B#B». BysLn^B»©tttt$ 
sttA<*L<ifii±-rfto 

[0 0 7 5] *«»7 h U i/*Xi:ttmift*1li 
*SBBBBl=rftctl=J:y, «»?7h'Jy^XT?» 
tt*«»L, MffB(=BII-XB«liyB-r««7*B 
^b##l©S*. BflT£W*ijU *«BiE»tt-9— 5X^ 
©ifttt$^ttA<[a]±-rft«t%x.btifto *fc. 7J-v^'J 

>y«f*. ±se©*«v h'j 'v^x©?E«fc*itT?iift 

h'J-v^X, B^*«ft*«feJ:Z;B«tttt?©B«' 
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[0 0 7 8] v5>S*->^U>-y#JI±, ffi47;un-ju 



[0 0 7 6] **«-C(t. *v^g>y«tt. 
S££ (C = C) «*-T*3l«^LT*iHF-7f.yv^ 

[0 0 7 7] 

Nbi] 



+ H z O 



[O O 7 9] 7JUa*istttt«*ft*td>&Li#*t|F*L 

>HtT5fty, tf=;U*i<»*LH. -*lf.<DXl±il»S 
if=«*LTlvC*, M*ft1~30MtX«**L?S 
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[0080] 'J >7#Jii, ttaufctti? 

[008 1] is^^mvJV^VtotLXit. Attn 
|C|±, tf-;UHJ h + vi^V. t*-;uh'jx h^v 
•>7>. t'-;uMJX h*vih+v) 

r- 7$ 'J t°;uh'J> htvv 

7X r- OS) T£ 'J P^V^P bfjU-'Ji 
•>7X r- T^'JP^v^Pt^U^^Uv^ 

Jbyih+vv7>ltfflfb^. *T*t, t*-;Uh 10 
'J> h+v->7X t*-jUHJ i v->7 L 

[ o o s 2 ] * >v zt <) ^V&mit. &RT2SteS#^ v h 
0. 1~5a«%(Dv7>S*-v^'J>^#|^jiSTL. 

y '>»©*^(i*a«i3ia>a**</h* < ft y , ^aod* 

#tt-ta>a*l=*<b4«jl6*L«: < fcoT < -5« t*-;U« 
tti-35/5>iR*v^'J^*ltffl^4Jt*li, 7j«v? 20 

2, 2-i>- (t i?£ = 

K. 1, 1 — s-t-?J-)\,/i-t*is 
-3, 3, 5- h'J>f i >Ui/^P's^-9->^^ttl-S 

its® t »«tt«^ t tf-t-wti-izmm * Hfcaicfr 

5o 

[008 3] *LT, sE«**^UX*fiLfc*, *<7) 30 
fi&TT'S&mmZfrOo AttttKli, MtLtv^ 

Mrt-f, nrrr, mssiBfc ;u 
* u- a*+-e 6~a B*mj*»tt€aft 
LTffdo *t=, suit s***tti=aiiu 

Its +T?iy:?^urr£?7^b-h£m*4c£:i6<# 

tf»SU\ A»tt£ttftU Cu. 40 

n i «®MHMi*ME*Lfey. simtt^-x h3s£ 

[oo8 4] m»btt«riB«ffli.>«4i*. *r. ms* 
©«<b»r©iHHbtt*». «<bffl«. msimtemm. « 

#**«<b£*fc,fctfX/<-f *tt©»e**-r4*Ett 
#ttL-C*»tt.ff4. ;1£ ■ tfttliEfl 

©*Stl::«fc;h.fiJ:<. 3Uk MS 



*fctt, X* 'J-i/BWKWMilcfc y v- httlc Lfc 
*Wb£fT5*at.*4. S**©**5/-htt 

[oo8 5] ca>j§*tu ^w=ai:TaB«»atifcL 

[0 0 8 6] **W©*«Mttf— 5X*l=li. * 

Tt*t\ B^hij'^x. <S#**«Hb 

ttft. 7^77^ 

SSS (*«'J>*) fc£*i<fflDC>*i4. 

[0 0 8 7] *fc. ft»#*ttSiinfc.t LT. «gBBS5 

7- 1 206 1 *»«l=E«l!p*lT^ftMft^-f *. > 
'J 7VU5*. tt± (M. *JU**) . ^¥7- 
77 16 1#^aiC|E«$+LT^45/'JP>, flMb*-f 

Ms Ste^f*. *y 'jr. ftBIJ¥5-2 1 7 

7 1 i4ttttl::|Btt$;h.TL'ftft1U1b*. SHbV?* 

[008 8] W&tt|S]±©fc<fcl:\ <f$lfS¥5-2 2 6 1 

1 2#»«f=E«4*iri»4llfty*>, SMb«. IHb 
SIS. *>'J*, K^bv^^v^A. 7VU5^-. K^b^p 
A, »»/<y^A, *»*;u$^A, 7kK^b*;ui/'7 

A. B»biS. ttMT6-6 8 96 3#&«l=EK$4ir 

[0089] W«E3feS(7)fc«>lC. KM? 4-7438 
L\ 

[OO9 0] 3*JSE3fe*t7>fc46r=. RS!¥5-74603 

8- 1 7 563#^*l-:|E***LT^4»ftT^l/. m 

[0091] m&mmtLT. ki^bsq-i 0553 

*a*=E«**iri^/\ny>4b7;u* 'J. >7i> 

«*. KM¥6-7 65 1 H*»*l=E***lTLx4S 

it, »BB¥7-6 8 6 4#^»=E«**lT^**;U 
^, -tztf-^-f h. v'O^'Jx^VVUt* h— ;u. KM? 
7-263 1 2 7«ft4H=EEi4lTL««V^bf h-JU 
(y;Mb#D . 7X7 7 ;Uh, 'J >K 

t*X (4- t -Zl?)\,7*-)l) -t- h'J^AIf^aJaL 

[0 0 9 2] 7-^H»«»»i:LTtt. tt»?4-2 
8 7 44*»«ZE«4#LT^*7;U5^ 7^y7 
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7K*Q#K $mW6 1 -25005 8#fc«lzE«**LT 

[0 0 9 3] #Stl»±ffltLT, ^#ga 3 F7-6 864 
*ft«tE«**iT^4-f '^XMD 10 2 4 

[0 0 9 4] *fc. »«»fcLT, ^BflBB6 1-2 3 9 
5 8 HMi«=E«**lTt»ftH»fl:=7V**>, * 
||ftT;U3=^A. «H¥5-7 460 3#»lil=C« 
*#lTl»**Wb-7^*S">A. *6l=tt, 2, 2-fcf 

x (4-bKn* , /-a, 5-i??P«7i-W 10 

/K'J^yfctf-'jTV (PVDF) ^ADT'V 

[0095] zti6a*n=t» afcaa, rattan? 

5/5 A. Tjusy v'J-7— K*S± $ 

[0 0 9 6] C;h.&©aftl*ll*. «»?7h'J";*7, 20 

[0 0 9 7] **Wffl*«JtiEWS:tf-3X*li* #■ 
*R#l=felt4*]*l*tti<tt<. *©S&tt«ftfitl* 1 0 

-3~i o-i g •o««a-c*y, iMWfcfcitittftaa 
*±*<y*<ft«n?fty. MMMM»&aiHii=*it"c© 

*ft*ft»4«6ffa±i:**l». 8 0°C8 0%R 

HT*500^ra (*Ifl*2 0^±, lltttIO* 
6Lt©aa»*) tt±«ilLT4., >r«JWftWll=J:o 

[00 9 8] 

immmi jut, 

<£SS« 1 >*Hljfll»?r«tt*# : FV H 'J ? * x t LT 
SSJ£tK'Jx^u> (B^tf'J^ASk SS*HY54 

0 ; MFR 1 . 0 g/1 Omiru HjAI 3 5°C) , 

> (B**U^8. iSp a p«LC500;MFR4. O 
g/1 Omin, HA1 0 6°C) , tt^tift^liL 
t/?77^ i/9*v<7X (B*«»*±8L i&p a p«HNP- 40 

1 O. Bi7 5°C) , itttt^U70»htt 
ny^U/t^* ( I N COttSL BfAn«T y p a 2 5 5 

^y^u/^yj *ai*fc. siwtttt^roTisttaii 

2. 2-2. 8 /im . Jt3Wt©Sflll*0. 5-0. 6 5 
g/cm3, J±*S«l±0. 6 8mVgT-ifei>„ 
[0 0 9 9] S£j£>K'JX^U><t(S»£# , JX^U> 

<t©m*tb*4 : uu *©£tt«*©4fs«*©x 

y^/^y^JOTU Z<D%£®i*: 5JU<K 150°CT* 
5#mS«Lfc. LT, »«a#'Jx*u>i:ffi«S 
#ux?u >©£8tma £ *Ba©/<7 7 * ^9 *> X 50 



£&&©£ftm*©0. 5«*%©t*x;n»ijxhdpi/ 
•>7> («Hfc*I««. SJp a p«KBE 1 00 3) fc, 
*ttiiiMbtt t LtV7>lil V^'J >^#l© 2 011 
%©2. 2-v- [t-JfJl/W/ (ft 
&7<? SIS* MJ ^ 'V ? X D - T 5 0 ) t £;! 
(tt*i:*TL. aF&l=60#nua«Lfc. 
[0 10 0] ^©5E«** 1 5 O'C-em* 1 . 1imi©v 

ymtrv7-7i/-h <*snb««> 2o**%?l 
a*ar=aau 6 5 o c-t?8«iaai«iflia^tTofc„ 

[0101] z ©*«*«■ LfcS/- h£Xffittft*. a 
3 o //in ©n i a««-eSWK &:7uxts£ffl 

i*r 1 s o°c-e->- H=N i »*E»U £ttTff£ 1 
imi©fi£I>p D p£$fc. *LT. Ctitltft 1 cn©R«ttlr 

©Bf®g|^0 1 l-Sl" . 11 l-S **i4J: 17>— 5 

x^*^-iiN i s^&»***ifc*ai iiwii=. 

ttflMbftft £ Hkfl©*£ 6 2 aa>X#?-7 h 'J y9*k 
mW&Htf- 1 £ ^fc;I«J$M h Tf fc 4 5 x * * 
#1 2 

[0102] c©«*sisa»i*j-eaa (2 5°a *s> 

1 2 0°C^r*2°C/min-C*AD3ft, Jfrffl U i?rg©;EJ£ 

fc„ z©^*$H2ic*-r,, 

[0 10 3] SSttSttttt 1 • 7 x 1 0-3 Q ( 1 . 3 x 

1 o- 2 n - cm) -c, /<7 7^ >^«v^x©ikjS#3fi-ctt 

Sm^JPLfca. 2 0°C*-C»ii$^ltT 

*tt©«* (NTCI*) l*JI6*lft4»ofc. * 
fc, JMP»fflM-*fta»l*« iDf»B#©t©i:*#< 

*-ibr6cfc<t<, t7.x'J^/xl±-^-»/^*L^t©t?ifc 

[0104] CfO*^ ^8 0 0 C8 O %RH dlftS L fclm 

swa«i=»«L-cttawii*fT'3fc. sooB#pa«c« 
»©*^©a*-tttn:*«**ia3i=*-ro sa««ta 

1*1 . 8x1 0"3 Q ( 1 . 4 x 1 o- 2 Q ■ cm) 

4r«fls*r, wmms**i i«a±-c*y. -hkep 

TCWtttfSfchtl*. »Stl91lDa©NTC^ 

*i**<*5*fr, ipfftB#«t;^aiSF©^o7 7-rju©^ 
1bA</]^ * < . t Xf 'J ->xi±+#/h * t» - 1 tffr * o 

[0 10 5] 80°C80%RH, 5 O 0 B#Pa1©liajSKK 

It, *6>ft;SS»*t?, JDK-ctt2 0*Ja±, 

T. 8 0°C8 0%RH*frTT©#^b2 5°C6 0% 
RHftftT-e©*«^©«-»*«l-L"CttW1"*- 80 
t8 0%RH©*»aai±2 3 2. 5 g/m3, 2 5°C 
6 0%RH©*ft*t;SSl±1 3. 8 g/m3r*3bi)o JDil 



(14) 
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(23 2. 5/13. 8) 2 =283. 85 

8 0°C8 0%R HMTt'fl)*W<5 0 Ohr 
-efctltf, 2 5t6 0%RH*ftT-Cffl#*li 
500hrx 28 3. 85=1 4 1 9 2 5hr = 5 9 1 40 
= 16. 2*f 

tU& 0 MM. SJUcoajSl*, E*<D¥ao*l*t;iJt£*& 
#a£&*U *a>*tt**lll|0aSi:Lfc. 
[0 10 6] *fc s dffl**fz1 OA- 5 VDC<»«3£ 
£EP»U 5?a-JU»-C1 Of»Mtt{E£l* (onttS) , 

aomtiii (offttffi) zkiz^^Tmtiifktf 10 

SSS*£frofco 5OOHft0>X?0a*-*adMI** 
841=**. ^;ajgttfitl±3. 9X1 0-3 Q (3. 1x 
1 0-2 Q ■ cm) T•l^t^<b•^^b•ar■r, ££tXfc*t 1 1 

«ija±-efey. +»4PTcwt*ifc*iTi»fc. * 
t. tt^aaa>NTca*ii±<ji&;M\ inaMi: 

5£SPB#0) 7 P 7 7 -r jua>afc A</J^ * < , t^f'JvXIi 

[0107] <%mm 2 >«»jfli»Rr«tt*»^ v h y 

v'JT.t LTX^UV-ilEaf-JU^/K'J V— (B^K/K 
•J*A«, fSfl D B *LV24 1 ; SBf-^ttiS. 0 20 
wt%» MFR1. 5g/10min, l»j§9 9 0 C)£ffl 

■7-= 7 : 3 (MJ±) £Lfcteli£S£0tj1 tEtiflCL 

Tit- s^**?-t#fc. *lt, mmmitmrnizL 

TaS-«tt«a**. TJOJS&SL KttflftKB* fro 

[0 10 8] Z<oa?a«0ffi®Sa£tta(i5. 0 x 1 
0-3 Q (3. 9xio-2Q-cm) T?, ^7 7-09 -y? 
X©»ja[#ifi-Ctttt^ftW=JtlPL, Sia*fc*l±1 1 
ffrSLfCfcofc. &JjtA<iiJ]PLfc&, £blci 2 0°c£ 30 
■ea»*«l+T*. «fii©«'> (NTCIS) fit* 6*1 

<s*ofc. £fc, 3MPB*©a*-»iai»«i±, jq&isot 

Sl*t>0)-C*ftofc o 

[0 10 9] 8 0°C8 0%RHj)DJSIiK-??lot, 500S 

Maa>aattttaa6. 5xi o-3 n (5. 1x10-2 

Q - cm) T'teb/ufVHt-Z?. fifc«fl:*4,1 1 «fit± 

-e&y. +»4PTc«tttfifc*iti'fc. *fcs ata 

a»ia©NTC«att±<Jlb*ir. tXx'J*>XI±+ 
M*l^©tfcofc. 40 
[0110] RiltftttttB-cii. sooHttasagft 

fill* 7. 2X10"3Q(5. 7 x 1 0-2 Q ■ 01) TSt 

^if*ft#r. a*a*<b*ti iffija±-e*y. 

PTC^ftiltl^:. *fc, ttiagftlftONTC 
Stl±4<Sb =M\ tXf'J * L> t (DX- 

[0111] <**«3>«injfi»Rratt«»^-7 hy 

JUttSL ffiq°p*M^ 5 = >1 555;MFR10g/1 

omin, n,^9 6°c) zmwzmtmfamz tmmzL 50 



-c-*-5x***-*»fc. LTs siimm £ rotten, 

T;££-&fcit8ltS£». TJD&SiSS, KttftffKB£fTr> 

fco 

[0 1 12] Cffl**0*)»ffl>*a»fitttli5. 5 x 1 
0-3 « (4. 3 x 1 0-2 Q ■ cm) T% /\ 0: 7 9-f >9y£ 

ffiUl±T-feofco fifetA<ig})QLfcSL £blC1 2 0°C* 

TfJntttili+rt. JSSt<z>*'> (NTca*) lilbii 
$ut<or*fcofco 

[0 113] 8 0°C8 0%RHiDaKS-C'li, 5 0 0B# 
M*®aa&ttBl±7. 0 x 1 0-3 Q (5. 5X10-2 

q - cm) ■eBfc^/4faft*r. asta<b*ti i*MLt 
-efey. +»ftPTci$tt*<«fc*iTufco *fc, ast 
a»aa>NTc«att*<ab*Lr. t*T i )*s*it+ 

tt>h;*l^a>T-&ofc„ 
[0 1 14] ffitMlffiafe-ei*. 5 0 0@&roMSffita 
fiilia. 4x1 0-3 Q (6. 6 x 1 0-2 Q ■ cm) X>lZk 

Ajt'^ititr. tttt*ft*ti iffija±T?*y, +#<t 

PTC^1tiW:^rW: t £fc, atriaiOStroNTC 

ifeofco 

[0 115] <3llt«4>im»b^*i:Lt7-f 
^a^'JX^y>9<y5'X (H*«att». Hi -Mi 

c-1 080 ; ft£8 3°C) *m\ iBSS^'JIfU 

vtassTK'jx^uxTj^ftaaroi. saaain*. 
fc«i*««ai fcB»(=LT-y— sx*a^t»fc. 
lt, mmmi tH*i=LTaa-«ttaa*», Jain 

KM. Br^ft^KK^frofco 

[0116] c<7>*?©*oa©aaatatttt3. 2 x 1 

0-3 53 (2. 5 x 1 0-2 Q ■ cm) T% V'f "JX^ 

y>-7*v^x©»jfi#ifi-eatiiA<ft»i=a»L, am£ 
^b*i*8. offix-fc-afco a^ajpLfc^. *t.ici 

I4*6*i«t4»-3fc. *fc, ^»^fl);g«-attffl«l±, 
(i+^h^^tcoT-fcofco 

[0 117] 8 0°C8 0%RHin^KK"eli. 5 0 0B# 

naa>saasiaii5. 5 x 1 0-3 q (4. 3x10-2 
Q - cm) . «fitaft*i*7. 5ffi■elai:^fc•aft■^^•r. 

+»fcPTCtttttf«fc*lT^fc. *fc, ftttlSiD^O 
N T CS*I4^< SbW. t XT 'J vXI±+#/h£l^ 

[01 is] Rrttaffitta-cid:. 5oo®tta>aatt&t 

ftli6. 2 x 1 0-3 Q (4. 9 x 1 0-2 Q ■ cm) . atft 
*1t*tt7. 6«TT♦l^i:^<^:^b1±'r, +»4PTC» 
1tA<«fcnTL>fco *fc. atali7JD»(DNTCM*lct± 

[0 119] <lt««'l >iS^JS^'J Ifl/Vt, iS^ 
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*©4teM©^-!r;U/'?'7* , < !:£;I«U SIMM £ 

[0120] z<D*^roas-fititfl«^05ics-r o 

tDJHa>23UEftttll4. 6X10"*Q (3. 6X10-3 
Q - cm) -C, /<7 7Y>9v^^«)»A#ifiTf«tt^lL 
»=JtiOU «ta*<b*l±t?) 1 iffiT-fcofco «fiiA<* 10 
ttLfctt, *&l=1 2 0°C*-elBj»$aitfc<t:C?,. * 
#<SfitA<*'>U NTC^«A<Jlf,Hfco *fc, HITS 

fit© *<S CiJ, **fttXf'J'>XtfI6*lfc. 
[0 12 1] 8 0°C8 0%RHlinjSRKT-li, ^iSftfit 

©itiaii/hifrofctf, 5 o oR»mttattft*<b*i±tt 

[0122] ffittftffiKlfc-ef*, HMCtteJIlni***? 
* -3 fc 5 o o ®Vt.o>&mutmm a «rl=*'J> L . 
*««H»tt*fl:Ml&*l*:. 20 

[0 12 3] <ikttfl2>KSflE7K'ji^u>©«t)y 



T+l— 5X$**£#fc, LT, Hlfifli tR«:L 
TM-ttttttiim ftitKK. RltftffKKSfTo 

fco 

[0 12 4] C©3ft^-©tDW©SSfifitfitl±3. 0 x 1 
0" 3 Q (2. 4 x 1 o- 2 Q ■ cm) X\ /<77^>9'^ 

HffiLfCfcofc. 

[0 12 5] 8 0°C8 0%RHjQi$tiI|t?l±, 100^ 
ra»©^;S8tafill± 7 . 0 x 1 0-1 Q (5. 5 Q ■ cm) 

[0 12 6] *«Sfl|1~4, ftttfM. 2©*^©tD 

lb*. to)«©NTC&*fcJ;tffcXT'J5/X©***a 
1l=*tl6&. NTCJMkfcJjtffcX^'JJ/Xtt. 
OrNTCWfcfcU tXx'J*>^^*L\ 
x : NTC«**iJ. tXT 'J->X*#l\ 

[0 12 7] 
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[0 12 8] <HS£^5>j»SHbttffl» : f L v h'J-y^x 
002) > »WMtt«#*7MJ?$XiLTtt«*JK 



'JlfUV (B*/K'J<rAS!L i» D »*LC500 ; MF 
R4. 0g/1 Omin. UtAl 0 6°C) . «#*#»b 

HNP-10, »£7 5°C) „ #WStt^LT7^5 
>>htt--V9-;U/^^ (INCOtti!!, iSp a q«Typ 
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e 2 5 5-7^/^^) itiiMz. Mtttt^fflTSl g £J1L\ 1 5 0°CT* 1 R»M. 1 8 0fC3l*|BlflMb* 



LT, »6*lfc«*»ttfl>a**t»* 3 0 /in ©N iJS (Hfctf'J^U^XWL ffi n D B «=l P*- h) 3 Og 

©MofiBKfcffiLfcfc. *5-ttfflN i ««a-et* *m\ 1 oo"c-ciB*mimb*i±fcftii. **«5i 

*sZk*, MMKUM/Tf**— 9— *JBt»T±»-C»4 10 B«I=LT*- 5X*** ftftSL. W*l=»**fTo 

mfcL. »^ux«-eJnELfcttl|-eaot-e3B»nii fci^i. SHfi«5©-9— sx**^ in*©tt**<» 

fc£tt£lcrn©R«ttf::*T*>St£, *«IHEl*ttU--5 [0 13 6] <MSfl9>3MS«5l=fclvC, MKfctt 

X***£»fc, -t LT, SJfi«1iH«l-LTiaS- B^h'j^XtLT, eX7i/-*ABi#* 

[0 1 30] C©*^©*J]#l©M;Sftiafitl±8. 2x1 jR (tt**-* 7-f Sn n n *X 5 a V P M) 3 Og 

0"3 Q (6. 9xlO-«Q'(a) /<77-f>79^ £fflL\ 1 2 0°CT 3 B#|H«lb£#fc1feli, fgffifcl 5 <t 

2«rT-ftofco ffift*<iaJlQLfc&, 2 0°C£T* tztZh. SUM 6 0-0-- 5X***i:H»©IMIbWt 

Jra&fc&lfTi, Jfft©X4> (NTClft) l±Jlb*l& 20 btlfc, 

frofc. *fc, Jfr»ft©£lS-ffitaEft«fi, AlKR*©*. [0 13 7] <£lfifl 1 o>WWHBl=Jst»T. »Wb 

©t*t<*ft-r4-4:<i:<. tXfU^tt+^h* t4Stt*7 Mj -y*Xt LT, fX7i/-MH^ 

L^©Tfcofco **>«tK, *tt7 5>*Wb«©ft*>yi=, ->'J3-> 
[0131] 8 0°C8 0%RHiQiSR»T'l±, 5 0 0 ft (I2'>'Ja->«. M«TSE32 2 1) 3 0 

fc1&©^;SJ£fiififii±8. a x 1 o-3 q (6. 9 x 1 0-2 g imi\ 1 o o°ct- 1 ftnBWbS-Brfcteii. ^Jfefi<]5 

Q - cm) ■*ISfcA,«fc1rt\ «tt*ft*t,7*fiLfC fcHWcLT*- SX^H^S^L, HHtl=ff«*ff 

fcy, +»6PTC«tt4<«fc*ltL»fc. Sta« ofct:5, Slll6«5©-9— 5X$*?-i:H*©«*A< 

jQ&©NTCS&lil3:£^i:*Jlb*l-f, tXr'JvXIi *#b*tfc 0 

+»/h*i*t©-e*ofc. [0138] <snfi«i 1 >mmm5\zt$^T. &rjss 

[01 32] W»jMfti»TI±, 500@a©£afcift 30 ttflittTV h U <y*Xfc LT, tSS&tf 'J X? U>©« 
fill±7. 8X10-3Q(6. 1 x 1 0-2 Q ■ cm) T'lit 1^ L>-»» t*-;U=i jK'J V- (B*#'J* 

A,£*fc1*-r. tta*fc**7«JiLfO*y, +#fcP *fl*LV2 4 1 ;MUf^U*«8. Owt 

TC<Mbtf*fc*lTl*fc. *fc, &ttiSJO&©NTCSi 96, MFR1. 5 g/ 1 Omin, MA 9 9°C) 8g ^ffl 

*li±<JI&*ir. tXf'JWtt+ft**^*©^* Hfctttt, *«ffl5 tn«l=LT-9— 3X**^t^« 

ofco L, lilfillcPffliiSftofctci, SUMS©*- 3X* 

[0 13 3] <StlSflie>Wfc«i5l=feL*T. «HiE<btt W*©***<» 
B»T7h'j7*XtLt, eX7iy-JUABl#* [0 13 9] <*lfc« 1 2>SIIS«5I=J3^T. f&pJSl 

»>tttt. «tt7 5>3S*ft«©ft*>yi=. T«fP*'Jx 14S»^Vh'J«>^XtLT, x^ L>©« 

XfJUl (B*tt&S!!, *ft*G-1 10 AL) 3 0 fryic, 7f*VV- (E#-fa*^'j7;A/l-tt 
g , *«HWt«ifcLTfflMb'<>Vr-f* (fcK7*i/ 40 S, a?»W57V1 555 ; MFR1 Og/1 Otni 

St, MA«« K-V7XB-7 5W) 0. 3g *mi\ 8 n, »£96°C) 8g *ffll*fc«ltt* *lt«SiB*l= 

Ofe3 0»|1lllPlBfflMb*#fcffitt, 3llS#l5i:WI«l= LT-tf—SXSiS^ftltL, B*l=W«*tTofct = 

LT-9— SX^I^SL. fiMtfcMfcfrofciC 5, jHt«5©-y— 5X**^tH*©**4<»6*i. 

fco [0 14 0] 

[0 134] <mmm7>mmm5izis^r. f»a<btt [i&sHrojasi] **wi::.fc*itf, sa»st4<+»«< , 

;S#:F7 h'J<y$X£LT, tfX7i-/-JUAai#* MftB#i*IMlEB»©*tt»b*4«**<, M-*ttdl 

t/«n», *tt7s>*aft*i©ft*>yic. ^'jjsyf «©txx'j'>x*<^*<, 

X7U^K7U'J7- i*Sn D n«<r y, Lfrt, ttttS£tt4Wl»««lljE»tt-«— SX 

20g, y^fJrtU75h'1 0 50 4 6l=l±. 1 0 0°C&TTMttt£*«StIE4f ft"* 



ttStt2. 2-2. 8X1 , *4Mt©*Sl*0. 5~ 
0. 6 5g/cm3, J±SSfl|l±0. 6 8m2/gTfc*c 



[0 12 9] tfX7xy-JUASx^v^flg2 Og , 
*tt7 3 >3KflMbfl 1 Og , fiffig*'JlfU>8g , 
A77-f^'^X3 8g . -'vW/<9if3 0 Og , 



L, WHtlzlWKfT-afctci. SK«5W- = X5 
S6?i:H»©IS*4 t »6*ifc. 



[0 13 5] <3!!&0!8>!!Hi0i|5lc*5l,NT. IMSfttt 
iS5^-7K'J'V^XtLT, t*X7xy-;UASX7K+ 
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- 5 x * * mm? s z t * *> o 
[saaffi*tti&i3iu 

[12] 3l!(E«1(7)-9— = X^3d^©;aa-»taft»t? 
[03] S*$Sft^OT8 0°C80%RH 

iojSKiiaa)Sjs-«titaiaT-fc-5„ 



[14] £l£0!iro-9— 5X^*^fl)WrSl^i5tKa(D 
;SJS-tS6tffl*t?fc§ 0 

[05] tb«^iO)^-5X$*^SS-i£feittJS!-C 

[^^OfiiW] 
1 1 94 

1 2 5X$*<* 



[01] 



1 



1x10* 
1x10* 
IxlO 7 
1x10 s 
1x10 s 
U10 4 
i 1x10* 



1x1 0 J 
1x1 0" J 



[03] 



~ — mm 

0 


0 




o 

0 

S 

a 



0 SO 100 150 



